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PREFACE 

AS the Introductory Chapter of this Volume deals with its 
u - aim and scope, any further exposition of these would be 
superfluous here. I hope that the materials thus brought together 
may prove useful to Students, particularly to those who combine 
Physical Anthropology with Human Anatomy in preparation 
for the Cambridge Natural Science* Tripos. Inasmuch os such 
students are already familiar with anatomical terns, a general 
acquaintance with the significance of these has been assumed. 

I believe the method indicated, however inadequately, herein 
to be the most profitable for anthropological work on the physical 
side: and I am convinced that upon some such basis only, can 
Physical Anthropology justify its claim to an independent place 
among the biological sciences. 

The subject is now perfectly well defined, and possesses so 
extensive a literature, that even a cursory review like the present 
volume has assumed proportions for which I must offer an apology. 
Soveral departments of the subject (and particularly Anthro- 
pometry) have merely been sketched in outline. A certain 
amount of repetition will be noticed, but is justifiable in view 
of the greater completeness conferred upon successive sections 
of the book. Most of the illustrations have been prepared 
by myself, in many instances from the original specimens or 
preparation*. 
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PREFACE 



Like other reviews, this cannot be other than a process of 
stocktaking. I have attempted to submit the main points in 
evidenoe up to date ; yet however desirable an absolutely fixed 
standpoint may Appear, it should not be forgotten that opinion 
must be adjustable to the requirements of every new fact, pro- 
vided the latter be correctly observed and aocurately recorded. 

It is a pleasant duty to express my gratitude to those who 
have aided me; to my father, and to Professor Alexander Macalistcr, 
for ever-ready help and encouragement ; to Professor Elliot Smith 
and to l)r Marett Tims, who kindly read parts of oertain Chapters 
(vis. xv and vi), upon the subject-matter of which they are 
recognised os authorities of the highest competence. 

Tho following have allowed the use of tables or information 
already published elsewhere: 

Dr Ballantyne and Professor Cunningham of Edinburgh; 
Professor Kisler of Halle and Professor Le Double of Toure; 
Professors Parker and Haswell and Messrs Macmillan and Co. 

I have endeavoured to render full acknowledgment, and hope 
that no omission has been made. References to literature are 
provided in the text: a special index contains the name* of 
authors quoted. Where possible, I have attempted to verify 
or check statements by personal observation. 




PREFACE TO THE SECOND EDITION 

rpHE favourable reception accorded to the first edition of this 
■*" book enoouragee the hope that, in its preeent form, it will 
meet with similar success. The whole of the first section has 
boon rewritten. It has been enlarged so much that its publication 
as a separate volume seems advantageous. More than eighty 
illustrations have been added. The old illustrations have been 
furnished with reference lettering in an uniform style, and many 
of them have been ro-drawn. This part of the work has been 
carried out largely by Mr Parker, formerly assistant to the late 
Mr Edwin Wilson, who also prepared several of the drawings. 
The patience and care of both these artiste demand mention here. 
To the authorities and staff of the University Press I am 
indobted for odvioe, and to Mr J. Whittingdalc of Downing 
College I owe the preparation of the General Index and the list 
of illustrationa 

For photographs and for permission to copy or use diebds, 
I wish to thank more especially the following persons and 
institutions : 

Dr Gregory (of the American Museum of Natural History), 
Professor Elliot Smith, Dr Charles Hoee, Dr Brown. Dr Chalmers 
Mitchell, Professors Sherrington, Grttnbaum, SchUginhaufen, 
Schwalbe, Retrins, and Osborn; the Publishing Committees 
of the Royal Society and of the Royal Society of Medicine 




Till 



PBS FACE 



(Odontological Section), the Macmillan Co., the London Electro- 
type Agency, Mr Heinenuinn, and the Editor of L' Illustration 
(Paris). Illustrations have also been borrowed from the publi- 
cations of Professors Urodmann and Kramberger. Thus I have 
endeavoured to make full acknowledgement of the various sources 
of such illustrations as were not prepared in the form of sketches 
made by myself from dissections or skeletons. 



W. L. H. D. 



Cakbrieoi 

Auput 14, 1910 
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ADDENDUM 



The multitude of synonyms applied to most of the PrimaUsi is a *kuw 
of much confusion. Dr D. G. Elliot has published recently (1912) a mag- 
nificent work in which ho has endeavoured to standardise tho namcn to lie 
applied to the various sporioa. As tho memoir in question (A Meric* of the 
Primate*, Monographs of the American Museum of Natural History, Motuv 
graph Series, Vok. l-m) is of clinical value, I have selected fnan it the 
names there given as the standard oquiralents of thoec ured in the present 
work. The list of synonyms is given in tho following list : 



Same employed hi text. 
A n thropopi thee* w. 

JMm 

Cheiromys. 
Cynocophaias. 
Cercopitheeua 
Chryaothrix. 



Same at gicen by ElUet. 

Pan. 

A tele us. 






Macacos. 

Myoete*. 

Semnopiiheoas. 

Simia. 



Daubcntonia. 
Papia 
baaippyga. 
Saimiri. 
Cullitlirix. 
PiUwooa. 
AlouatU. 
Pygothris. 
Pongo. 



Tho remaining names agree with those adopted by Dr lilliot Tho subetitu- 
tion of Pygsthrix far SennopiiAeetu demands special not; os, for Dr Pilgrim 
(Records of the Geological Survey of India, Vol. xlv , Part i) states in tho 
present year (1916) that the official term should be Pretbyti*. Reference to 
Dr Elliot's work shews on the contrary that in point of priority, tho term 
adopted by Dr' Elliot (/^patArtr) is to be preferred. 
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CHAPTER I 

INTRODUCTION 

In entering upon the study of the morphological aspects of 
Anthropology it is of the first importance to ascertain and realize 
the scope and limits of the subject This is admittedly a some- 
what difficult task, and the following account aims at giving some 
geneml information of an introductory nature. 

The use of the term Anthropology is not modern, and when 
first employed 1 it referred in a general sense to human anatomy 
and physiology, the study of which was at the time referred to in 
a very elementary stage. In earlier days certain philosophers had 
been spoken of oa anthropologists, and again in later times, vs. 
in the 18th century. Anthropology was treated (by Kant and 
others) as a branch of philosophy, rather than of biology. The 
latter end of the 17th century was a meet important epoch in the 
history of Physical Anthropology, using the term in the sense 
which it has now acquired and which will presently be explained. 
In the year 1699, Dr Edward Tyson, a member of Corpus Christi 
College, Cambridge, published under the auspices of the Royal 
Society a treatise entitled M Orang-Outang, sive Homo SylTestris. 
Or, the Anatomy of a Pygmie oom pared with that of a Monkey, 
an Ape, and a Man*." 

In 1501 bi a German. Magntu Hundt, of Marburg. 

* In Uila work we find deeoribod evitcin by ayetem and organ lor organ the 
comparative anatomy of man and a •• Pygmie." Dpoo the rridenoe thn* provided 
ia bated a ditcuwlon of tbr relatione of the two formi. the difference* as well a* the 
reeemblanoM of the two animal* are taken into doe oo&tideration, and She author 
coma up to the effect that “ our Pygmie ia no Man, oar yc« tbe Common Ape. but 
a sort of animal between both.’* Tbe deewiptiona, the illiMteationa, and the 
ikelelon of tbe •• Pygmie "'(now In the Natural History Moaeum, 8. Kenaington), 
shew that It we* an Immature Ohimpanaee. 
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Without entering upon detailed criticiara of thin work, it will 
suffice to remark that it constitutes a moat remarkable anticipation 
of modern methods of research, and still serves as a model for 
investigations into the structure of Man and Apc-s (Fig. 1). 
Nevertheless although so important in these respects the work 
was not described as one on Anthropology, nor is it certain that 
Tyson made nso of the torm in connection with it 

The 18th century in turn affords several notable names in 
the history of Physical Anthropology. The chief contributors to 




the subject were Linnaeus, Daubenton, Camper, Hunter, Soem- 
mering and Blu men bach. 

The SyiUna Nat*ra> ot Linn aeus (of which the first edition appeared in 
1786) will remain for ever memorable to anthropologist* from the fact that 
Man waa therein restored 1 definitely to a place with other animals in a sohemo 
of olaedfication. 

5 Man wee thee treated by Aristotle. In the time of Linnaeus, the various 
human races were deeerifced by Button in hie Hu lory of Qucdrwptdi and their 
nataral afflnitiee were discussed. But Buffcn dispensed all rigid etaulfloatlons 
including (hat of Linnaeus. 
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Daubentoc (1794), a ooQssgue of Buflbn, it to bo credited with the lint 
strictly scientific memoir in which tho comparative anatomy of the ektiil vh 
studied by m saos of angular mnaomemsnta. 

Camper'a great wo* na first published in 1770. Bom at Leyden in 17S8, 
Camper had attain od tho ago of mxty -seven wher. bo died. But for tho work 
of Tyson, that of Oampor would hold the place of honour aa an tics paling the 
soundest end moot productive methods cf modem physical anthropology. 
Camper's researches dealt with the oomparstiTo anatomy of the Orang-utan 
(a chapter being devoted specially to its comparison with Man), with tho 



Fig. 8. Drawings o l the head and skull of a young Orang-utan, and of a negro, 
to shew the method of determining tbs facial angle of Oaaptor (at. Chap. n). Fro* 
Camper's original memoir. 

diffcrnni varieties of anthropoid apse, with the organs of speech in the 
Orang-utan, with the aignifioenoe and origin of pigmentation in the negro 
races, and finally with the oomperwtive study of skulls. In this connection, 
special refnrsnoo is dus to the msthod employed, for it was based oa the 
principle of projections, C* the comparison of forms and con tours drawn in 
rectilinear projection. Errors due to pmpeuhvn, such aa occur when the 
object is viewed in the ordinary way, were thus eliminated. In tht same 
treatise, Camper defines and explain* the use of the facial angle (of Fig. S) 
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which bo devised, and through which Ida nine will bo perpetuated in the 
literature of craniometry. 

The work of John Hunter (1728-17&3) stands in a category Apart from all 
others. If not avowedly anthropological, the researches carried out lay Hunter 
in Comparative Anatomy define the field or extent of the larger jxirt of 
modem Physical Anthropology. For tho rest, it mint I* added Unit while in 
Hunter’s work the anatomical notes are numbered in thousands, the physio- 
logical background is never loet to view. Herrin, it is fair to believe, a duo 
will be found to Hunter's success. This vitalizing principle was rigidly main- 
tained and may be studied today, not only in the literary monuments left by 
Hunter, but also in tho noble Collection by which his memory U perpetuated. 

The Accomplished anatomist Soemmering published (hr 1785) a monograph 
on tho anatomy of a Negro, which ha* Iwoomo claadcaL Tho author extended 
the comparative methods employed by Camper in tho oose of the external 
characters, to the details of every part and structure of the body. In thU 
research again, we may notice tho substitution of exact and precise information 
for speculative surmise. Not the least important point made l>y Soemmering 
was hia observation that the brain-weight of his subject exceeded that of mast 
Europeans. This very paradox (ca it seemed oven than to Soouur.oriug) 
led him to anticipate (in part at least) important research « carried out 
a century later by-Snoll aud Dubois. For Soemmering found that while the 
Negro's brain encoded that of the European in weight, it hold nevertheless 
a more lowly position when judged by s comparison of its sire with the 
combined mass of the cerebral nerves. Tbs absolute weight token alone is 
thus deprived of value as an index of developmental statu* It is further 
shewn that for the interpretation of the significance of the brain-weight, tlte 
eizs and complexity of the organs supplied by those nervoe must b© held 
accountable for a certain part (uow called the M oorporeal oonootnitaut 
And finally, it is on the part which remain* over, oallod by Soemmering the 
“superfluous quantity," that judgment os to the real •‘size" of tho brain is to 
be passed. 

Blnmeuhaob is diatiuguiehed particularly by hia studies in com iterative 
human craaiolcgy (cf. Fig. 3). Born at Gotha in 1752, Blumoubuch studied 
successively at Jana and at QOttingec, at which latter University bo obtained 
a professorial chair: and at Gottingen Blumnnbach died in 1840. Three 
characteristics seem to be prominent before all others in the character of this 
remarkable man. His extraordinary versatility in sdentifio pursuits has 
rarely been eurpaasod, even hi the fatherland of Goethe, Helmholtz, and 
Virchow. Scarcely less impressive was his euormoua range of literary 
acquaintance. A third point is that be. waa eminently a laboratory worker 
(sesshoft. aa the Germans stylo it), for he travelled but little. 

Bliuneobseh's principal contributions to scienoe consist of a treatise on 
the “Natural Varieties of the Human Species” and of numerous craniologicnl 
descriptions, to which must be added certain essays on the Natural History 
of Man, including an anatomical oomparisou of Man with other a„im*u 
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And tbs chief advance* determined by these raeoarohas m ay be summarised 

se follows : 

(1) The employment of the word “anthropology* es descriptive of 
morphological studies. 

(!) Recognition of the feet thet no eberp lmea demarcate the eereesl 
varieties of Mankind, the transition from type to type being imperceptible. 

(3) The deer oouncmtioo of e oleesifioetory eoheme of the varieties of 
Mankind, admittedly erbitmy, but devised with the objeot of facile ting 
study: the okesifioetion was based on oomnderetioos of the obaracten of the 
skin, the heir, end the skull. 

(4) A clear ouuncietioa of the influence of external causes in producing 
and perpetuating venations in animals, including Man ; recognition of the 
origin of varieties through “ degeneration D ; Blumenbeoh thus very nearly 
anticipated some important dieooreriee reserved for Darwin at a later date. 




Fig. I. Blumeebaoh's " norma vertical!* ” of three crania ; A, an " Ethiopian ” ; 
B, a Georgian women; 0, a Tongues. The diflarent degrees to which the maxilla 
end tba tyaocnatio arches project beyond the periphery of the cranial bones is to be 
noticed. (The figure la ooplsd from that lUosteatia# Blumeebaoh’s Works as trans- 
lated by tba Anthropologies] Society.) 

All difihronoea in the aranial forma of Mankind were referred either to environ- 
ment or to ar tifici a l interference. At the earns time, it is suggested that 
artificial modifications may in time be inherited (of. Biumeobaoh’B Worts, 
jxlfl). 

A general review of thin work, together with that of the other 
authors cited, will shew thet the mein advances of the 18th 
century may be described es (a) the recognition of Men as a definite 
zoological form to which the methods and reeults of toology ere 
applicable, and (6) the replacement of general impressions by 
precise anatomical comparisons. 
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With the 19th century we are brought to farther advances 
from the ground thuB gained. The earlier half of the century is 
marked by at least one (significant feature, via.: — the foundation of 
societies for the scientific study of Man. The societies in question 
were founded in several countries, among which France luid Great 
Britain took the lead. But the subject still remained in an un- 
differentiated condition, and a distinction between tho studies of 
mental and physical attributes, or of nations and races, was not yot 
clearly marked. Such subdivision and specialization of study do 
not occur in tho earlier phases of the life-history of a science, and 
Anthropology formed no exception to the general rule. 

Anthropological Societies were founded, as has been men- 
tioned, early in the 19th century, at an epoch when Hebraic 
cosmology was very generally and literally acoeptod. Agaiiist Mich 
literal acceptance protests were not lacking; the progress of 
zoological study (perhaps especially the results of observations 
on the geographical distribution of animal forms) had cost 
doubt on thut part of the aooount relating to animals other 
than Man, just os the birth and growth of scientific geology had 
rendered necessary a revision of the opinion commonly held as 
to the history of tho earth. These new creeds had not yet 
however gathered tho force they were subsequently to ooquire, 
and in particular the inferences drawn from them were not 
generally recognized as having an application to the special case 
of the origin of Man. None the less, certain French writers of the 
18th century (Buffon, Cahanis*, and Lamarck) had clearly suggested 
the possibility of the evolution of new species by the transformation 
of pre-existing forms of life, and had applied this reasoning to the 
case of Man in common with other animals. By so doing they 
kindled a spark of controversy which, after smouldering for half 
a century, was destined to break out as a veritable conflagration 
soon after the founding of the Societies of Anthropology to which 
reference has just been made. The labours of thoso Societies 
receivod thereby a stimulus the importance of which can hardly be 
over-estimated. Bat the point which it is here desired to empha- 
size is, that the early work of the Anthropological Societies con- 
sisted largely in the study of the outward appearance and cultural 
> Of. Hot* Mid V«rmm in L'AihrofologU. 1005. 
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status of the various raoes of Man; when to these there is added 
the study of racial differences in human crania, an idea will be 
formed of the soope of their activity in the earlier decades of the 
19th oenturv. The problems of the origin of Man and of his 



relation to other Animals still remained to be added. The revela- 
tion came in 1859. 

Anthropology thus received a wider application than here- 
tofore, and further, it is to be noticed that two men in particular 
(Darwin and Huxley) were instrumental in thus extending 
and rendering more precise the morphological aspect of this 
subject. The chief merits of Darwin in this connection may 
be summed up in the statement that he not only suggested the 
principle of Evolution as an explanation of the existence of the 
many varied animal forms, but brought it vividly before a very 
Largo soction of the public ; that 
he on the one hand indicated 
a possible explanation of the 
method of Evolution and on the 
other hand demonstrated that 
the reasoning involved is ap- 
plicable to Man equally with 
other forms'. This 

work wss very appropriately 

supplemented by that of Hux- . , 

ley, who enunciated clearly the ^ abortat^oSSf 1 ^Awtraii*, 

a. to the region, 

of Man to other animals, which SPr, and UPr). 
would be arrived at by the 

application of the line of argument laid down by Darwin. Huxley's 
lectures* given in 1863 are still the best introduction to this part 




of the subject (Fig. 4). 

But the contributions of other investigator* smut not be overlooked 
eutirolj. The way had been prepared for Darwin and Huxley, Time too 
“effect* of environment " hare been appreciated for oentoriee, perhaps from 
time immemorial The opintone of Sir W. Raleigh in 1681 on this rubjact 
(rf. Jan. *3, 1908) are therefore to be regarded M -early- in a 

relative sanao only. Their importance la due rather to toe auggeeuon they 
» Of. Darwin, On lU Origin Sptciti <*t.: and Ttu Doctniof Man. 
i" Man’s Place in Nature.” Similar ledutea were given by Carl Vogt to Geneva. 
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Afford of thn stimulus given to biological studies by the cL*oovcry of the New 
World, Aixi its peculiar fauu/u Again the 17th oeutnry provides a refareuee 
(Vannini, 1616 ') to the idea of the denoeut of Man from monkeys, but it 
would be rash indeed to regard tliia oa the earliest mention of tliat tboory, tlm 
anatomical comparison of Man and the open having formed the Hubjoct of 
controversy for at least a century before tliat time. 

In the 18th century the stream of literary references increases to a flood. 
Here it ia only pnesibie to glance at a few of the more important develop- 
ments. First we may notioe the increased attention do voted to the principle 
of the gradation of characters. Thus wo find in 17S6* the bold statement of 
Hunter that the organ of hearing in Ashes ia “ only a link in the dttiti of 
varietiee displayed in the formation of this organ of sense in dillcraut animals, 
descending from the most perfect to the nioet imperfect in a regular jwo- 
gresaion." And in 1796 Charles White* of Manchester applied the Hunterian 
method of comparison to Europeans and Negroes, as wo!! as to different kind* 
of animals. Twenty years later, the genius of Hnnter is reflected again in 
the admirable lectures of I*wrenoe on “The Natural History of Man.” 

These ideas on the grodatiou of characters am associated witli kjiccuUuoil* 
on the ancestry of Miu; in the remarkable work of Lord Mon bod Jo* Only 
two quotations can be given, but it will be agreed that it is truly startling to 
find such views cloarly expressed in 1774, nearly a century Iwfore tho publica- 
tion of Darwin 'e great work. In discussing the origins of human society, 
Lord Monboddo writes (Book 2, chapter Hi): “From the South Sea, I will 
oerne beck again to Africa, a country of very great extent ; in which, if it 
were well searched, I am persuaded that all the several tyjxw of human 
progrewtioD might bo traced, and perhajsi all the varietins nf the specios 
discovered." Finally, in dosing a long «xpoaitioa of the resemblances but wren 
Man and the a pea, the author concludes (Book S, chapter v) : “ That my 
facts and argumeate are so convincing os to leave no doubt of tbo humanity 
of the Orang-utan, I will not take upon me to say: hut this much I will 
venture to affirm, that I liaro said enough to make tbo philowpher consider 
it as problematical, and a subject deserving to be enquired into ” 

We may notice that in 1794, Erasmus Darwin (grand father of Charles 
Darwin) had inferred the quadrupedal attitude of human precursors, from 
observations on the poeition of tbo urethral orifice in the human bladder. 

Such reference* must suffioo to shew in what mctuiure the ground bod 
been doored for the groat workers of the 19th century. A word must now be 
added in reference to Dr Wallace, whose name will always be associated with 

1 Bendy* be, item. AnlK. Soe. London, sol. X. 1866-4. p. 3W. 

* Hunter's tt'orkt, edited by 3. F. Palmer, sol. it. Preface, p. v. 

* An accaxtU of the regular gradation ui if an and in different animal* and 
regelattUe and from the former to the latter. 

4 Origin and Program of Language. This invaluable memoir was brought to 
my notioe by Dr Xahlbrugge. Cl. Die morpkclagUehe Abetammung dee ilentehe n. 
Stuttgart, 1909. 
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the Darwinian theory. It ia neaeeaary to Uj si ran on the bet that Wallace 
was the firxt publicly to apply to Mankind the logical oonaequeticiw of hia 
own teaching and that of Darwin, an applied to forma of kfo in general 
Thia particular application of general principles waa made by Dr Wallace in 
1964 (AnlA. Ktwirw and Journal, voL n. 1884 ; Journal, pp. clriii rl mq \ 
whiwina the Dr»c*nt of Man by Darwin, though in ita inception actually 
earlier than the Origin of Span'*, did uot appear till 1871. As may be 
snrmiaod, Dr Wallace waa immediately and vigorously attacked, even by 
anthropologists {such m tbo egregious Dr Janice Hunt). Bat it is impeaahle 
to enter here upon a detailed exposition of the controversies of that epoch. 

The discovery of numerous precursor* detracts little or nothing from the 
credit of Darwin, for to none had there been granted in xoch nwssuro the 
talents of substituting experiment for speculation, of instantaneous perception 
of the significance of the results obtained, and unwearied industry in widening 
the Louis of fact ujwn which arguments are to be founded. 

Thus tbe attention of student* was redirected to the in- 
vestigation of the structure of the human body, in other words 
tho study of Human Morphology. It is preferable in this con- 
nection to apeak of Human Morphology rather than of Human 
Anatomy, for the former term implies the comparison of tho archi- 
tectural form of the human frame with those of other animals. Not 
that the study of Human Morphology was a newly-discovered field 
for activity; and it is here that the interest that attaches to 
Tyson’s work beoomes manifest; for tho keynote of the treatise 
to which reference has been made is the morphological aspect of 
anthropology as studied by means of a detailed comparison. 
Moreover, as we have seen, Peter Camper of Amsterdam bad sup- 
plemented Tyson’s memoir on the Chimpanzee by a corresponding 
essay on the Orang-utan. In addition to this, the subversive 
theories of Lord Monboddo’ were probably responsible for the 
appearance in 1779 of a communication from Camper on the 
vocal organs of the Orang-utan, compared with those of Man*. 

On the cmbryologioal aide (a most important department of 
morphological study) Meckel. Tiedemann, and v. Baer (in the 
early part of the 19th century) had made discoveries of funda- 
mental importance for the progress of the science. 

New, however, was tho widespread recognition, first that 
the study of the origin of Man now demanded the attention 



* *. njrro. p. 8. 



* Phil- Trout . Boy. Sot. vol. unx. 
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and the interest of students of natural science, and secondly, that 
this problem, of which the solution had appeared so hopeless, might 
now bo attacked by the same methods as wore being applied with 
snocef* to unravelling the origins of other members of the Animal 
Kingdom 1 . 

The range of anthropological studies was in this way very con- 
siderably enlarged about the middle of the 19th century and. in 
particular, the study of human crania (which has already been 
mentioned as foiTning a subsection of Anthropology from the time 
of Bluinenbach) was now energetically pursued in various European 
countries. In this connection the names of Retains, Huxley, 
Lucae, Virchow, Schaafflmusen, Flower and Tumor* are of note, 
but above and beyond all these stands tho French observer Paul 
Broca, whose work has had an almost incomparable influence on 
the study of Cmniology*. This study has been spoken of as 
distinct from that of Human Morphology, but it is important to 
notice that the successful nWOtmen in this field recognised that 
Cmniology is to be regarded as essentially a branch of Human 
Morphology, and tliat only in this way can it lead to reliable 
results: the omission to recognize this important fact has led to 
many misconceptions and to the vain expenditure) of much mis- 
directed energy in Cmniology. 

* The ancestry of the bom u dcntocsimied by Huxley in a good example In 
point. 

* Prafnuor Sir William Turner ieoent!y published & complete list of hi* work* 
(published fay Neill A Co., Edinburgh, 1010). Particular attention In <1. tooted to bit 
Fiseldentinl Addrtas to Section H, British Association for die Advancement of 
Science. Toronto. 1897. 

* 1*001 Bloat wtut bom in 1834. Educated u a surgeon, ho no* unnaturally 
Tint publislwd work (tailing with surgical topic*, such ns the surgery of aneurism. 
In I860 Broca published a contribution to biological literature entitled “ Hybridily." 
pointing out tbo interest of the phonomena of hybridity in connection with llie 
stability and fixity of animal specie*. In this weik the special cawi of nun is 
■liseusced, and donbt aaat on the occurrence of Eugene*!*, or tho fertility of the 
offspring of individuals of strongly contrasted trice ; these doubts have been resolved 
In the negative. 

In the nunc rear (1839) Broca published the first of a long scrim of works upon 
the prehistoric inhabitants of Western Europe ; the fimt contribution dealt with the 
Ethnology of France, shewing the effects of invasions upon tho primitive autoch- 
thones of that land. Numerous (mays on the human skeleton and particularly 
upon the skull followed. Attention was then diverted to the aoft tissues, and like 
Bluiuenbach, Bruoa worked out an anatomloal oompartsoo (PnraUtU, as it is termed 
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In another direction, a memoir published in 1866 by Dr 
Langdon Down and entitled “ Ethnic typos in Idiota,” marks an 
early stage in the study of Morphology in relation to Pathology. 
The names of Virchow and MetschuikofF stand out beyond all 
others in the history of this division of our subject, the importance 
of which can scarcely be exaggerated. 

Some of its latest developments are discussed in an invaluable 
work recently (1911) published by Dr Hastings Gilford*. 




by French writers) nt Miui and 11*0 Apts. Recognising the Importance of the brain 
In lac animal economy Broca devoted much time to it* study. HU contributions to 
tbs subject of Apfassta, and 
his recognition of the local l- 
sat: on of the faulty of epoeob 
in the convolution which now 
bears Ms name (tie inferior 
frontal convolution of the left 
eerefcml Iwrolsphere), are 
well known. And though 
bis conclusions have not 
been albwthc;- borne out In 
detail by the result* of later 
workers, Brocs'socintribtJtkms 
to the morphology of thebmin 
certainly place him among the 
faremort pioneer* in that Cold. 

Not the least of Broca's 
merits i* hi* recognition of tho 
necessity of accurate methods 
of oam pari son. sod this led to 
his devising a multitude of 
delioate irjtramocts of which 
the best known is per Laps the 
stereograph (of. Fig. 6(, a mo 
ehanicnl apparatus for tracing 
con tcurs which can subse- 
quently be superposed r.nd 
accurately compared. Broca'* 
eslonsioo of the as* of “ In- 
d ires' 1 nernniologkul studies, 

a method doe to live elder lkuius and von Baer*, is an important feature of his 
works, but is not s matter of such lasting or fundamental importance in regard to 
bis icicnUfia contributions as a whole. 



Fig. 5. Tli* stereograph of Broca : a mechanical 
device for producing rectilinear projection drawings 
of crania or simitar objects. For- farther description 

m* Chapter x. 



1 Fhr duonUrt o/ post-natal growth. 

» r. Busk, Sat. Uiit. Utrie*. I M2, p. »7. 
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Apart from those extensions, the last two decades have 
witnessed the rise mid progress of two entirely novel deportments 
of re s earch. For the biometric methods introduced by Gallon and 
the principle* involved in the Mcndolinn system are evidently 
applicable to the problems of human variation and heredity. And 
if it be admitted that the units employed in those researches arc 
morphological in nature, it follows that tho methods themselves are 
essentially aids to a more correct appreciation of human morphology. 

But we meet with considerations of vast importance arising 
particularly out of the situation as viewed from the Mendelian 
point of view. It must suffice here to mention the conception of 
“ unit-characters " and the mode of transmission of these. For 
in the light of the new touching ns expounded by such writers as 
Davenport, Culnot and Blariughem, tho whole field is altered in 
regard to the rate of Evolution, and its mode of progress. 

It is convenient to leave for a moment the various problems 
grouped under the general bonding of Morphology and to turn to 
another aspect of the study of M;u>. For the advance effected 
through the fuller realization of the idea of Evolution in particular 
application to Mankind, necessarily influenced other considerations 
than such as are strictly morphological. In the light of Darwinian 
research it became necessary to investigate not merely the bodily 
structure of Man but also his intellectual powers and their mani- 
festations : not only these, but even the origins of human society, 
and of arts and sciences of whatever kind, were gradually added 
to the list, 90 that Anthropological literature now deals with 
a variety of subjects so diverse as the studies of languages, of the 
special MOMS in civilized and savage races, of decomtivo art, of 
the origins of religion, of picture-writing, of children’s games, of 
keramics, of metallurgy, and of midwifery. In fact. Anthropology 
is no longer a single subject ; it organizes a group of sciences, and 
consequently, to use tho simile so ably put forward by Professor 
Tylor, it can well be oomparod to the frame used by mountaineers 
for tho purpose of supporting a miscellaneous load. The conveni- 
ence of the frame more than compensates for the slight additional 
weight imposed by it. 

It is appropriate to remark in this connection that the theory 
of Evolution has proved to Vie of the utmost utility in the study. 
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not of Animal Morphology alone, but of all the above-mentioned 
subjects, widely different though they may at first sight appear to 
bo. In every one of those subjects, without exception, may be 
found numerous instances in which tho doctrine of Evolution has 
given the clue to the interpretation of a series of observations, 
aud hiut afforded such a demonstration of otherwise unsuspected 
relations between them as no other known principle could have 
possibly furnished 

The foregoing notes may serve u> give an idea of the protean 
nature of Anthropology; a subject which the individual will 
strive in vain to group fully in the course of his natural lifetime. 
It is therefore necessary to limit one's efforts to a certain region or 
section, and tho section which will be the subject of consideration 
in the following chapters is that to which reference has been 
already made, vis. the morphological aspect of Anthropology ; in- 
cidentally, however, it will be necessary to refer to slightly different 
branches of the subject 

The following nimB may therefore be proposed as falling within 
the scope of this enquiry. In tho first place, tho attempt must be 
made to realize the position occupied by Man in the animal 
kingdom : and eeoondly, enquiry must be made into the nature of 
the ancestor* of Man. Finally, we may be in a position to discuss 
the question whether the series of animal forms which has pro- 
duced Man has now reached its termination or not 

In connection with the first two questions, the following main 
paths lie open. It must be repeated that the study of Morphology 
by means of Comparative Anatomy is the first step in such an enquiry. 

The scoond line of enquiry is closely allied to the preceding, 
and oonsists in the study of Morphology by means of Embryology*. 

A third line of research is nearly connected with the other 
two ; this is the study of Variations, both of outward appearance 
and inward structure. To this division, the study of Pathology in 

i For example* oonault Haddon, IK* Roolutio* of DteoraHo* Art ; Belt oar, 
£polW10*i In Art. 

1 Related to thi* second line of enquiry is the study of the posl-natal stages 
of developmsot, in other words, the study of child-life and of children, In 
ecoordenoe with the gsncial rale that the lndlridoal reproduce* in his lite-hiiSory 
the soooecaivo stages (or the principal cnee a least) by which his speoite attained 
it* position in nature, it is argued that the immature human LnJleideal should 
afford seme suggestion* as to the nature of the latter stage* of human sedation. 
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its biological relations is dearly appropriate. And to the sum 
total of these subjects, the methods of Biometry and of Mendeliuu 
research will apply. 

A fourth division consists in the study of Geographical distri- 
bution and its relation to Mankind. The influence of environment 
is so intimately connected with the factors of olimate, that the 
vast importance of this question is clearly evident Moreover it is 
to be noted that those factors are not entirely neutralised oven by 
the resources of modern civilization, though their action may bo 
somewhat affected thereby. 

A fifth method, more closely allied to the first (that of Com- 
parative Morphology) than to any other, involves the investigation 
of the characters of such fossil animals as may bo supposed to 
have figured in the ancestral history of Man and his nearest allies 
among the animals still in existence. This section of the science 
of Palaeontology cl a i ms much attention in the attempts to solve 
the problems of our subject • 

Having discussed tho general position of Man in Nature, it 
will bo necessary to consider the various human races, and to 
enquire whether some of those races are to ho regarded as 
morphologically inferior to others, and especially whether tho 
race* which ore commonly accounted as lower in the scale of 
civilization and culture are also inferior in morphological status. 
Should this be established, it will noxt bo necessary to ascertain 
whether such morphologically inferior forms can bo considered us 
representatives of the generalized human ancestors. We thus enter 
on a division of the second great question, viz. that of the appearance 
and nature of the ancestral animal-forms which led up to Mac. 

The foregoing notes will give an idea of Human Morphology 
as studied from the standpoint of Anthropology; the immediate 
subject of oemsideratian is thus seen to be the place of Man in 
the zoological series, or animal kingdom. Without entering into 
an elaborate exposition of various types of life, it will suffice to 
eay that judged by his structure Mac is undoubtedly a vertebrate 
animal of the class Mammalia. Starting from this point, it is 
proposed to briefly study the characteristics of Mammals so as 
to understand how it is that this statement as regards Man can 
be justified. The following chapter will aooordingly deal with 
Mammalia in general. 




SECTION A 

COMPARATIVE ANATOMY AND MORPHOLOGY 
OF EUTHERIAN MAMMALS 



CHAPTER II 

THE MAMMALIA: AND THB APPLICATION OF THK METHODS 
OF MORPHOLOGY TO THEIR CLASSIFICATION 

It is necessary at tho outset to give a brief description of the 
animal forma with which we are chiefly concerned, and to treat 6f 
them in a methodical manner. 

Man's nearest relations are members of a class of vertebrate 
animals called Mammalia. Of this class three sub-classes are 
recognised, and it must be noted that the members of two of 
these three sub-classes are comparatively few in number and not 
natives of Europe ; an example of one of these sub-classes is the 
Australian spiny ant-eater,' and the kangaroo is an example of 
the other. The third sub-class contains a larger number of animal 
forms, and to it belong all our indigenous mammals. 

One imagine several ways in which the various mammals 
might be grouped for purposes of description : for instance, they 
might be arranged according to their geographical distribution, 
or else according to the nature of their food, or agam according 
to their habits: and the first- mentioned means of distinction 
might be called a climatic criterion, which would for instance 
distinguish arctic from those living in tropical latitudes, 
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while the second means of distinction (diet) would be called a 
physiological criterion. Thus it is that we are compelled at the 
outset to state clearly the basis upon which we proceed in a 
classification. In the present case tho basin is Morphology, and 
our criterion is the criterion of structure. In this classification, 
animals will be considered as more or less closely related, according 
us their structure is more or less similar in its detail*. It is 
necessary to enter into details for two reasons. First, because the 
very fact of the name " vertebrate " being applicable to nil the 
animals about to be considered, implies that they possess one 
general morphological character in common, and indeed that they 
are constructed upon a similar plan. Clearly, therefore, wo must 
know more than this elementary fact before proceeding to any kind 
of arrangement by groups. But in the second placo we huvo to 
remember that the principle of basing relationship on the ground 
of similanty in structure is of fundamental importance. That the 
principle itself may be overthrown one day is conceivable. 

That contingency is still sufficiently remote to leave an ample 
margin of confidence in our guide, provided always that conclusions 
are baaed on evidence drawn from a number of details and not from 
single individual features or characters. This note of warning must 
needs be sounded in view of the cases adduced as examples of 
“ Convergent Evolution." Without close attention to details, the 
observer may well be deceived in such instance*. Sometimes, as 
for example where the fish is compared with the whale, the in- 
vestigation need not proceed far before the real differences ore 
exposed. But again, when the marsupial mole (Notoryctea) and 
the European mole are compared, a finer analysis is required. 

The problems encountered in Physical Anthropology involve 
greater difficulties and a corresponding increase in the attention 
due to details. And in the more particular consideration of the 
principles of Morphology, tho following point is of interest and 
importance. It will be remembered that the vertebrate body 
is composed of a number of very different parts, and that 
although these are demonstrably similar to one another, in- 
asmuch as they all possess cellular structure, yet the cells have 
undergone specialization in several different directions, with the 
consequent production of a number of tissues from which have 
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been built up systems familiar to us as the skeletal system, 
digestive system, and so on. It is indeed An important con- 
sideration in Vertebrate Morphology, that specialization of 
primitively similar oeils occurs, resulting in the production 
of tissues and systems. From the general consideration of the 
vertebrate body it is however necessary to pass to that of the 
several tissues and systems. 

In the study of the morphology of the various systems we 
find that each is constructed on a certain plan, so that each may 
be referred to a fundamental, primitive, or type-form. Thus the 
primitive forms of the central nervous system, or of the skeletal 
or arterial systems, are common expressions. Each system of a 
given animal reveals a more or lees altered representation of 
that primitive form. The point before us consists in the fact 
that in such a given instanoe (and this is especially true of 
Mammals), though each system will be found to represent a 
modified form of the primitive type, yet the amount of modifica- 
tion undergone is different for each system. Thus an animal may 
possess a nervous system of very primitive, is slightly modified, 
form together with an oxtrcmcly modified integumentary system. 
It follows therefore that in assigning a place in the classification 
to a given animal, attention must be paid to the morphology of 
each and every system, and a position must only be assigned to it 
after a final summary of all the evidence has been made. Thus 
an animal like the hedgehog presents us with the morphological 
combination of a brain of simple conformation, together with 
an integument of very modified character. Taking other mor- 
phological points in the anatomy of the hedgehog, the general 
balance of the summing up of evidence indicates that on the whole 
this is a little modified, vs. a comparatively simply-constructed 
animal , which is the result one would have arrived at from the 
study of the brain alone, though opposed to the indication that 
would be afforded if the observation had been confined to the 
integument 

The disadvantage attendant on the employment of a single 
criterion, such as the conformation of a single organ or system, 
may be further illustrated by the example of the genitalia 
in Man. Judged by the ainglo characteristic of the morphology 
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of tho genital organs, Man differs more widely from Woman 
than from an individual of his own sex in such a comparatively 
lowly form ns a shrew-mouse. It follows therefore that inference** 
from observations on various systems and organs must l>e introduced 
into wliat may be called the morphological balance sheet, due 
allowance being made fur conditions determined by sex and by :ige. 

The foregoing remarks will serve to indicate the importance of 
taking into consideration the evidenoe given by several systems 
and of summing up the results thus obtained. 

In so doing, attention is directed to tho relative value of the 
different pieces of evidenoe. To illustrate this side of the ques- 
tion, the simple example already adduced, of the Fish and the 
Whale, may be employed again. Thus in this instance, the evi- 
dence of the respiratory organB admittedly overrides that provided 
by the external form and proportions. Such rulings or assessment** 
arc to some extent matters of convention and agreement. Organs 
which are lees ox posed to external influences arc held usually to 
be the surest guides. But while it is generally safe to rely more 
implicitly on the form of the brain or heart, for instance, than on 
the external characters, yet each case must be decided upon con- 
siderations peculiar to its circumstances. These again bring in 
physiological principles which cannot be divorced from those of 
Morphology. 

We may now note, although this is an anticipation, that when 
the criterion of structure is employed, the determination of the 
position and relations of Man in the Class Mammalia is more easy 
than when other criteria are made use o£ On this subject the 
verdict of Morphology is clear and unhesitating. 

It is further to be noted that the most primitive morpho- 
logical type of mammal is as a rule, though not always, the 
most simple ; and the less primitive is often, though by no menns 
always, the more complex in construction. 

The comparative method of study is applicable to all the 
mammalian forma, and when the test of Morphology is applied to 
Man himself it will be found as has been said that his relative 
position is well defined. This application of the principles of 
Morphology to the special case of Man constitutes the essence 
of Physical Anthropology. 




TUB MAMMALIA 



19 



CHAP. Il] 



In returning to the subject of the Cl unification of MammAls 1 , 
we must then first consider the combination of morphological 
characters whioh entitle the animal possessing them to be ranked 
aa a mammal. In view of what has just been noted as regards 
the different systems, it will not be a matter of surprise that the 
characters selected are taken from several, and not all from any 
ono system. 



The Distinctive Characters, and the Classification of Mammals*. 

The Mammalia are air-breathing vertebrates, with warm blood, 
and with an epidermal eovering in the form of haira. 

I. The bodies of the vertebrae are in nearly all mammals 
ossified each from three independent centres, one of which develops 
into the centrum proper, while the others give rise to two discs of 
bone — the epiphyses. Also characteristic of the spinal oolamn of 
mammals are the discs of fibro-cartilage, termed intervertebral 
discs, which intervene betwean successive contra. 

II. The skull has two condyles for connection with the atlas, 
instead of the single condylo of the Sauropsida (Birds and Reptiles) ; 
and the lower jaw articulates with the skull ip the squamosal region 
without the intermediation of the separate quadrate element 
always present in that position in Birds and Reptiles 1 . 

> Notice that the oharmOr, via. th< nutrition at the 70014 by the Mention of 
mllk-glaad*, whioh ha* given tho Clan it* Bam*, is not a primarily aot pholo gloa. 1 , 
hot a physiological feature. Its morphological counterpart 1* tonal In the manunatj 
gland* themselves, Tb* lint employment of li* term *• Mammalia " la escribed by 
Gill and Gregory to Linnaeus. 

• Owing to the ooarteay of aotbon and pobliahan. the claaal 6 oaties of tho 
Mammalia u givan by Man Parier and Harwell In thalr Ttrtbcck of Zoology, 
Vot. a. (Macmillan), ii ban available ; tbongh It ha* baon followed generally, ica* 
modifications naeassitated by tha advano# of kaowladga hare bean mad*. 

' 8 parrel! (P. Z. S. 1908, n. p. 7) point- oat aa intemating feature nlatad to 
tha pea 1 pari 00 of a largo qoadrata bona. It la submitted that in oca type of mouth, 
tha artlcnlatlan of tha maadibl* la la tbo plana In whioh tha toMh meat. This type 
ocean even among tha Mammalia, t.g. the Carnivora. L a ter al movement* an 
ntgllglbla ta thi* type. In the aaeond typa, tha articulation Sa net In tha atm* 
plana aa that in whioh tha teeth meat- In Beptilaa It ia below that plana, and tha 
displacement 1* doa to tha length of tha quadrate bona. In M a mm a l * tha plana of 
Math la d%froed downward* and thl* ia do* to the development of a dtetiocl 
•• MwwAtng emu. ” of the lower jaw. In tha aaoood type, all tha taatb stay maat 
almuHanaottely, and lo many Mammals, lateral movements am possible. 
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IIL Each of the long bones of the limbs (in tho young con- 
dition) is composed of a central part or shaft, and of terminal 
epiphyses, the latter only becoming completely united with the 
shaft at an advanced stage. 

IV. The ilio-sacral connection is pre-acetabular : them is a 
cruro- tarsal joint 




Jugolfmalor) 



£$ (3Wc-3-'; ^7 ' ^ 

Pig. 8. Occipital tfow of tbe cnualum of a Bird ( 
modus oottwui coadtla, Mid tho Intervention o t Ui« 
mandible and the cranial wall. 

Pig. 7. Ooclplul view of the cranium of a Dog ; to i 
d^lee. And the direct AKinutebon of the mandible with (1 
intervention of A quadrate bore. 



twin occipital con 
l wall, wlloocl the 



V. In the Mammalian pectoral girdle, the coracoid of Birds 
and Reptiles is usually represented only by a vestige or vestiges 
which unite with the scapula in the adult. [Figs. 8, 9, and 10.) 



VI. Mammals aro typically diphyodont, tie. have two acts of 
teeth — a milk or deciduous set, and a permanent set : some are 
monophyodont, tie. have only one set The teeth are thecodont, 
v.e. the base of each tooth is embedded in a distinct socket or 
alveolus in the substance of the bone of the jaw: and nearly 
always the teeth in different parts of the jaw are clearly dis- 
tinguishable by differencus of shape into incisors, canines, and 
grinding teeth, iuj. ore he to rod on t ; in some instances tho tooth 
are all alike (homodoat). 



VTL A cloaca is absent, except in the Prototheria. 







with t'i$- 8. 
dUlinct. 
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V TTT A movable plate of wtilago— the epiglottis— repre- 
sented only by a rudiment in some Amphibia and Sauropsidtv — 
overhangs the slit — commonly called glottis — leading from tho 
pharynx into the cavity of the larynx. 




Fig. 10. Shoulder girdle of .vn Eu then on Mammal (Man) ; to ihiv (he mluo- 
tion In nnmber of elements remaining distinct. 

IX A partition of muscular fibres, usually with a tendinous 
centre— the diaphragm — divides the cavity of the body into two 
parts, an anterior — the thorax — containing the heart and lungs, 
and a posterior — the abdomen— containing the greater part of 
the alimentary canal with its associated glands— the liver and 
pancreas — and the renal and reproductive organs. 
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X. The lungs arc freely suspended within the cavity of the 
thorax. 

XL The heart is completely divided into two halves — a right 
and a left — between which there is no aperture of communication. 
Each half connate of an auricle and a ventricle, opening into one 
another by a wide aperture, guarded by a valve composed of three 
membranous cusps on the right aide, two on the left. The right 
ventricle gives off the pulmonary artery : the loft gives off the 
single aortic arch, which passes over to the left side, turning round 
the left bronchus in order to run backwards as the dorsal aorta : it 
therefore represents the left aortic arch of Reptiles. 

XII. The blood is warm. The red blood corpuscles are non- 
nucloatcd and usually circular. 

Xm. The two cerebral hemispheres, in all but the Proto- 
theria and Metatheria, are connected together by a band of trans- 
verse fibres — the corpus callosum — not represented in the lower 
vertebrates. The dorsal part of the mid-brain in marked by four 
eminences — the corpora quadrigemina. On the ventral side of 
the hind brain is a transverse band of fibres— the pons v&rolii — 
by which the lateral parts of the oercbellam are connected 
together. 

XIV. The ureters (except in the Prototheria) open into the 
bladder. Mammals are all, with the exception of the Monotremes, 
viviparous. 

XV. The foetus (except in the Prototheria) is nourished before 
birth from the blood -system of the parent through a special 
development of the foetal membranes and the lining membrane of 
the uterus, termed the placenta. After birth the young mammal 
is nourished for a longer or shorter time by the milk or secretion 
of the mammary glands of the parent. 

Such are the characteristics common to all mammals. The 
animals presenting these characters have been classified as 
follows. 
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CLASSIFICATION (Porker and Haswell): 

CLASS MAMMALIA. 

Sab- Class 1. Prototheria. 

Order Monotreronta. 

Sab- Class 2. Theria. 

Section A. Melatkeria. 

Order 1. Polyprotodontio. 

Order 2. Piprotodontia. 

Section B. Euthena. 

Order 1. Edentata. 

Order 2. Cetacea. 

Order 3. Sirenia. 

Order 4. Ungulata. 

Order 5. Carnivora. 

Order 6. Roden ti a. 

Order 7. Insectivora. 

Order 8. Cheiroptera. 

Order 9. Primates. 

While the system of classification thus set forth may be retained on 
acoount of its simplicity, the results of reoent work shew that in several 
rm poets, it fails to represent correctly the relations indicated by tho actual 
structure of the animals concerned. Speaking generally, oil the aurended 
classification* are more complicated. In mom of theen the attempt is mode 
to arrange the several Orders of the Eutheria in groups, though only so Car 
as is warranted hy the facts. The scheme (Pig. 11) published by Gregory 
(1910) is relevant, ainoo it exhibits relationships baaed upon discoveries of 
extinct mammals Through these extinct forms, some existing Orders be- 
oocnfi ssmoiated. Other living Orders {t.g. Ungulata) are shewn to include 
eubdivisioos (Artiodsctyla and Periaaodaetyla) of diverse origin. 








•Meed VarW« 



MarnfUll 



(Part of Grbqory’s Classification (1910)*.) 

Clou Mammalia. 

8 %b-da* • ProMhtria. 

Order Moeotreiaat*. 

Snb-datt Tktria. 

Infra-dot* Mttalkeria. 

Order MamipUlia. 

Suborder Diprotodonlia. 

Suborder Polyp rotodcotia. 

Infra-dam Eniktria. 

The member* of (bo Infhmlaa* Butheria include the following *ubdjr>a6ooe. 
Tbo appended echeme (Fig. 11), u already noted, ahewe & tentatire arrange- 
ment of their natural relatione in the form of a genealogical tree. The 
interrupted line surround* the animate most nearly allied to Man. 



* Adapted from the olaaalfteaUon giren In T»e Ordtn of Uaamalt by 

W. t Gregory. BulUtiiu of «** Amrriam Mu*rum of Kaomal HUkry, 
toL urn. 1010. 
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ISVBA-aLAaS Kcthkru. 
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Ungulata 


Mesaxotiia 


Porirsodnctyla 
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Cetacea 


Odoetcccti 

UynUccccti 





It will suffice to remark bore that (i) tbc term Infnvcbws b substituted 
far the word Section employed by Parker end Haswall, (ii) the two Order* of 
nvuwupiBl animals are now accorded smb-oidinal rank only, and (iii) tho Ordem 
of Ratberia have been increased to fourteen in number. 

Without entering into a detailed description of the character* 
of the several Orders, it will suffice to enumerate those of tho 
Sub-Classes and of the Sections. 

SUB-CLASS L PROTOTHERLA. 

1. Tho vertebral centra lack epiphyses, or these are only 
imperfectly developed. 

2. The bones of the skull coalesce early, by the obliteration of 
the sutures (tho skull thus resembling that of birds). 

3. A large coracoid, articulating with the sternum, is present. 

The pro-ooraooid is distinct Fig. 12. 

4. A T-shaped episternum is present. 

5. Two epi-pubic bones arc present. 

6. A cloaca is present, into which the ureters and urinary 
bladder open separately. 

7. The corpus colloeum is not developed in the brain. 

8. The Oviducts are distinct throughout 
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9. The mammary glands are devoid of teats. 

10. The ora are moroblaatic, and are discharged in an early 
stage of their development* enclosed in n tough shell 

This Sub-dace oocnpriim a iiingln living Order, the Mouotremcta, includ- 
ing the Duck-bill or Platypus (Ornitnorhjnchua), ana tho Spiny Antmwc 
(Eohidne). Many features euggtwt reptilian relationship and anoeetry, while 
other character* are ndeptntivc. Reptilian reeemblcnoee are harder to rooog- 
nin in the Tl.eria, which have acquired new features. 




Pig, IS. Shoulder girdle of a Prototherteo Mammal (Echidna! *, to be compared 
with Pig. 8. Severn! of the primitive oonnitoeni elcmeaie of tlia girdle are uU 
dfethwS 

BtJB-CLASS II. TilSKlA. 

1. The vertebral centra possess distinct epiphyses. 

2. The skull banes do not in most cases completely ooaleaoe, 
ntoet of the sutures remaining distinguishable throughout life. 

8. The coracoid is vestigial [as is also the pro-coracoid] (Fig. 

10 ). 

4. The epistemum is incorporated in the substance of the 
presternum (Gfltte). 
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5. The cloaca is not present (Gadow restricts this statement 
to males). 

6. The oviducts are united in a longer or shorter part of their 
course. 

7. The mammary glands are provided with teats. 

8. The ova (except in some members of Section A of the 
Theria) are holoblastic, and the early development of the young 

takes place in the uterus. 

9. The epi-pnbic bones and the corpus callosum are variablo 
in their occurrence. 

SUBCLASS THERIA SECTION A METATHERIA OR 
MARSUPIALIA 

1. Theria, in which the young are bom in a comparatively un- 
developed state, and are sheltered during their later development 




Fie. IS 1 . Cranium of Sareophilua, a Metatherian or ManupiA! Mammal; the 
shaded a*** denote* the ex teal of the alUpheno.d bone aloof Ui« cranial wall ; note 
the extent backward* of the malar boo*, and the extent forward* of the lachrymal 
boot. Of. Fi*. 14. 

2. In the skull (Fig. 13), the tympanic cavity is partly 
bounded by the alisphenoid; the jugal (malar) bone furnishes 
a contribution to the floor of the glenoid cavity. 

* In Fig*. 18 and 14. a good example of " convergence” in evolution may be 
remarked. The convergence is petliapa meet de&nite in rocpoct of the dentition ; 
the latter it adapt*! to a camlvorotu diet In both instance*, In the two flgurt*, 
■tree* i» laid oo tbo oeteologioal detail* *crring to differentiate the two akoll*. which 
am Men to bo only superficially alike. 



CHAP. II] 



THE MAMMALIA 



29 



3. Epi-pubic bones nre present and well developed. 

4. A single sphincter muscle surrounds both anus and uro- 
genital aperture. 

5. The corpus callosum is absent. 

6. The placenta, when present, is functional for only a short 
period. 

The Mctatfacria (or Manupialia) ore divisible into two Orders, ditto - 
guished principally by the characters of their dentition, particntarly of the 
incisor teeth. Ttiere is thus to be distinguished the Order Polyprutodontia, 
whose members have numerous manor teeth (more than three on each aide). 
The Opossums belong to this Order. The seated Order (Diprotodootia) 
poaaees not more and usually fewer than throe incisor teeth on each aids 
The Kangaroos are examples of this Order. The Metathvria bridge the gap 
between the Protatberi* and the Eutheria. The latter mny be held to share 
an ancestor with the Metathcrio, and this ancestor in torn was derived 
probably from a Protothorion form. 




14. Cranium of an Euthariaa Mammal (Dog): for companion with 

the shspbenoid (shaded), the 



; note the mailer extent (backwards) of 



and lachrymal bo nee. 



2. In the skull (Fig. 14), tho alisphenoid docs not contribute 
to tbe wall of the tympanic cavity ; nor does the jugal (malar) 
(except in Hyracoidea and some Rodentia) contribute to the floor 
of the glenoid cavity. 

3. No op-pubic bones are present 



SECTION R KUTHERIA. 

1. Tberia having no marsopium. The young are nourished 
in utero for a considerable period, through the agency of a 



placenta. 
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4. The anus and urogenital apertures are not surrounded by 
a common sphincter. 

5. A corpus callueum is present. 

Referring, on before, to tho most recent alaauAcation, we And, in the work 
of Gregory, the following scheme of “diagnosrw," winch ptuvido additional 
osteological dsta. 

8ab-daw Prototfaeria. 

Ropttliau Angular bone ubweut (at least in propria forma). 

Ovi|mn>UB : no secondary teats. Shoulder-girdle (Fig. IS) aim! h union w 
much as in the mammal-like reptiles: pewspi nonit fuwn of the scapula 
absent or rudimeutary, lower part of the anterior bonier of tho scapula 
corresponding to the spina soapitlao and aorotuion of higher mammals ; 
large ouracoids aud proooracnids overlapping in the mid-ventral line ; 
large T-shaped iutwcUviele ; glenoid facet for htiiuerua very near tho 
sternum. Epi- pubic bones present. No corpus callosum. 

HabiU: primarily scmi-foeaorioL 
Sub-cUas Tlwria. 



Viviparous, with teats. Prospiuotvt fossa present (much reduced in 
Cetacea) ; ooraooid (Fig. 10) aud prcwxira&iid reduced, not touching 
etornum ; interclaviclo absent or vestigial ; gleuotd facet for htunenia 
widely separated from sternum. 

Habits : primarily semi-arboreal. 

I. Infra-class Mstathorio. 

Epi-pulao bones. No corpus callosum. Angle of mandible inflected 

(save in Tarsipss) ; typioslly with only the posterior milk molar tooth 
replaced by a successor . p } absent . molars typically J. 

II. Iufra-dass Euthoria. 



(I 



No epi-pubie booes. Corpus oalloeum present. Anglo of mandible 
typically not inflected ; oil the antomolar teeth typically ro{iramiitod 
by both milk and permanent teeth ; p § typically present ; molars 
typically |. 



The Eutlieria can be divided into at least nine Orders din- 
Unguiahed by the various combinations of morphological characters 
enumerated in the following scheme. 

Order 1. Euthoria, in which the teeth arc absent in thu adult 
or are imperfect; the sacral vertebrae are frequently in excess 
of the number usual in other orders. The ooracoid process is 
usually relatively larger than in other Entheria, and does not 
become completely fused with the scapula. The organisation of 
the brain is very variable. Edentata. 
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Order 2. Aquatic Eutheria with large head, fish-like body 
devoid of hairy covering, the pectoral limb paddle-like, the pelvic 
limbe abeent, and with a horizontal caudal fin. The clavicles 
(collar bones) are absent, and the pelvis is vestigial. Teeth may 
be absent and replaced by sheets of baleen (or whalebone). The 
conformation of the nostrils and of the larynx is peculiar. 
Cetacea. 

Order 3. Aquatic Eutheria with moderate-sized head, with 
porpoise-like body covered with a scattered covering of haira : the 
pectoral limbs are paddle-like, the pelvic limbs absent. The 
clavicles are abeent and the pelvis is vestigial. Teeth are present, 
and the palate bears rugose homy plates. The larynx is not 
modified as in the Cetacea Sirenia. 

Order 4 Terrestrial, chiefly herbivorous Eutheria, with hairy 
covering abundant or scanty ; the terminal phalanges of the digits, 
upon which toe weight of the body usually falls, nearly always 
invested with solid horny hoofs. The clavicle is absent. The 
teeth are heterodont and diphyodont; the scaphoid and lunar 
bones of the carpus (wrist) are always distinct The digits are 
often reduced in number. Ungulate. 

Order 5. Eutheria, chiefly carnivorous, with furry integument : 
digits in manus and pea never less than four, and all provided 
with claws more or leas retractile. The clavicle is variable in its 
preaecoe, but it is never complete. • The teeth are heterodont and 
diphyodont The scaphoid and lunar elements of the carpus 
(wrist) are always united; the brain usually highly developed. 
Carnivora. 

Order 6. Vegetable-feeding Eutheria, mostly small in bulk, 
with furry or spiny integument clawed digits and usually planti- 
grade limbs. The dentition is heterodont and diphyodont and 
the form of the incisors is chisel-like: theae teeth grow from 
persistent pulps Rodentia. 

Order 7. Insectivorous Eutheria with nose usually prolonged 
into a short soft muzzle ; with furry or Bpiny integument clawed 
digitB, and usually pentadactyle plantigrade limbs Clavicles are 
present. The dentition is heterodont and diphyodont and the 
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motare have pointed cusps: incisors an- never fewer than two in 
the lower jaw on each side The brain is very simple in con- 
formation. Insectivora. 

Order 8. Eutheria in which the pectoral limbs are modified 
to form wings, the bonee being greatly elongated so as to support 
a broad web of akin extending to the hind limbe posteriorly. 
The ulna is vestigial, the clavicles well developed. Cheiroptera. 

Order 9. Eutheria with prehensile limbs (adapted to arboreal 
life), the thumb and great too being more or less completely 
opposable to the other digits. The digits are nearly always five 
in number, and are provided usually with flat nails : the clavicles 
are well developed. The brain is variable, but may present high 
conditions of development of the cerebral hemispheres. Primates. 

It is to bo remarked that although numbered from 1 to 9, it 
does not follow that this arrangement places the various Eutherion 
Orders in sequence according to the morphological status, a subject 
to be discuaaod in the next chapter. Here it is to be said that 
the Edentata, Ungulate, and Tnsectivom as defined above are tho 
Orders most distinctly open to criticism. In other words, each of 
these three Ordora includes within its own limits animals which 
can be admitted only on the plea that simplification is a prime 
necessity for the purposes of study. Wo have just soon (p 26) 
that the moat recent classification provides fourteen Orders instead 
of the nine given above. And there is much evidenoe to support 
such an increase. Yet tho older system is found to be generally 
useful, and it is applicable to a large number of main mala; its 
retention is justified on these grounds ns well as on account of its 
simplicity. That it is after all hugely conventional, although 
based on the observed facta of animal structure, cannot be too 
strongly urged ; but the advantage conferred by the mere fact that 
we can classify mammals is great, for it enables us to compare their 
forms and characters much more easily than if they were not sus- 
ceptible to reduction to such order. But like conventional systems 
of other kinds, it has its limits ; in other words, it does not apply 
to every onimoL For there arc animals which, when examined in 
the light of morphology, prove hard to fit into this classification. 
When we meet with such an instance, we should therefore remember 
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that it does not prove that the classification is bad or deceptive, 
hut it shews rather that animals have heen evolvod without regard 
to any such conventional system of clarification. 

Here wo ftixl for consideration two points of view ; of tbrno wo may tolm 
fimt tli« older: this, though it needs much qualification, is far from being 
entirely erronooua 

A- Serin continuous : intermediats forms “ ancestral." On the hypo- 
thesis that the method of the origin of special is an evolution, it follows 
quite naturally that animal forms should merge into one another by small 
gradations and that classification, or grouping in clnsaea, m actually only 
possible in view of the fact thvt large n. milcre of animal forma have failed 
to m aintai n their places in the struggle for existence. Had lliey not failed, 
it would bo possible to oollocA a demonstration-aeries of animal forms 
ranging from the Amoeba to Man without any break or interruption. 
To-day the aeries is dincontiiinmix and incomplete, and the syutomatist seism 
on isolated groups, giving each a special name in his damificatiim. And what 
of the animals between these gro<i|» 1 Some, having failed in the strugglo for 
existence, can only be directly known to us by such of their parts as have 
heen jireierved in a fossil form. The skeletal parts only an> as a rule thus 
(►reserved, and incidentally this shews the importance of osteology in morpho- 
logical study. Such ore Uie animal “ links * which have boon referred to as 
“ aliasing" A few intermediate forms have persisted down to our time, and 
these animals prove hard to fit into a rigid system of claasifinotinn. 

R Series iucontinuoms : intermediate forms not necessarily ancestral. 
Another view rosulte from the cogency of two important objections brought 
against that just explained (A). These objections have been stated so per- 
fectly by Gallon {Natural Inheritance, p. 32) that hare cnly n few words will 
be added in order to indicate their nature In 1889, we find Gallon objecting 
to the assumption that the gradations must naeaaaarily be small or imperoop- 
tibln. Hn laid stress on the clear and abundant evidence “ not only of the 
appearance of cczuddcruble sports, but of their remarkable stability in here- 
ditary transndaeioo.” And to-day, the expressions “discontinuous variation,* 
and “mutation* (indicative of wide gaps between tho suooomivc forms oud of 
diflbmxm in regard to their stability in draeent), are crmti madly recurrent. 

Not otdy is the ground thus cut away from the claim that gradations are 
small iu every case, but a far more important soqucl follows. To explain the 
origin of small variations has seemed easier than to account for the wider 
“sports* ; and for this nonxi reason exists, since in the “ smaller ° eases, on 
appeal can be made to comparatively familiar (if not intelligible) factor* of 
environment, such as climate or nutrition ond their variations. These scan 
inadoqnate to account for “ sports," and until a natural basis cx (donatory of 
the appearanoe of the latter is provided, no demonstration of “descent by 
evolution * can bo considered flawloas. 

The first objection thus reminds ua that evolution (irocooila at a variable 
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rata; also it ia claimed that ovolutkm ia discontinuous; again the urgency fur 
an extended study of the characters calk'd determinants ((Juduot) u clearly 
indicated. 

Thu second objection ia scarcely less important, and it relates to the 
iutcrpretatiou placed upon intermediate forma Tlio usefulness of these 
examples in suggesting and explaining the general trend of evolution is 
unquestioned. They fill what otherwise would bo gape, and tliey reduce the 
extent of gradation*. But it is clear from tbo tir»t objection that inter- 
mediate forms need cot constitute the actual line of dceoent; it is certain 
that many of them are not “ancestral,” And a warning must be given against 
the common tendency to regard them in that light But even those to which 
the term “ancestral” may not bo applied, existed or do exist, and their 
position and relation# demand elucidation. This is a very serious matter. 
Por it is by some alleged (cf Galton, op. cit. p. 33) that at least in certain 
instanoes intermediate forms are to be regarded os “unstable vuriotios, whose 
dasoendantb had reverted : they might be looked upon os tentative and falter- 
ing steps, taken along parallel courses of evolution, and afterword* retraced.” 
If we add that the descendants might have also died out, and that some of 
tits parallel courses of evolution had oonte to an end, then tlte foregoing 
proposition neod only to be stated to oocipe! acoepianoo. Evidently tlio diffi- 
culty remains that many intermediate forms of the highest iutcrest are 
represented by only the roost enmity fragments. To determine from theeo 
whether their possonrr was in tho anoestrul line, or alternatively on a 
side track, bos provided mater fofmany an animated discussion, yet the 
difficulty is too often ignored. Its solution or removal is of fundamental 
importance in regard to euch iuxtanoos as the fossil remains from Triad 
(rtrAseanXAropiu), Manor {H. hoddbtrytnti*\ and PUtdown (EoaMhrvjna). 
Beturuing to the general question of Evolution, it may lie repealed that, 
even with such qualifications, the general analogy of a sequence or chain 
is still perfectly justifiable. 

It should be further remembered that though in an uniform 
linear chain all the links are of equal value, yet in the variable 
series of animals known to us, we may chance to find isolated links 
of very different significance, tho difference depending on the 
group* of animals connected by the link, whether the latter be 
known in the fossil or recent state. Moreover the metaphor of 
a linear chain is not so exact as that of a sheet of chain-armour 
in which a single link may bring three or four other links into 
mutual relation. 

To take some examples, there may be cited such animals as 
the Archaeopteryx, a form which suggest* a link between the 
Clou of Birds and the Clast Reptilia : tho Galeopithecus volans. 
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which oocupiae an analogous position, but merely with regard 
to Orders (via the lnsectivora, Cheiroptera and Primates) of the 
Class Mammalia: the Cynopithecus monkey of Celebes, which 
conn acta the Geaui Macacus with the Gmut Cynooephalus, within 
the limits of the Order Primates. Inasmuch, however, as we are 
dealing here principally with animals of the Class Mammalia, it 
follows that the links with which we are concerned will be 
comparable in point of importance with the two latter examples, 
rather than with the first-mentioned instance. 

We have seen that the cases of such intermediate) forms offers 
excellent opportunities of employing and testing the principles of 
morphological examination upon which is baaed the system of 
classification here set forth. 




CHAPTER III 



THE MEMBERS OF THE MAMMALIAN ORDER PRIMATES 

IN the foregoing chapter the relative positions of the various 
Orders of the Class Mammalia were briefly reviewed from the 
standpoint of evolution. If it be assumed that the typical or 
representative mammal has during the period of its evolution 
paaBod through vertebrate stages corresponding respectively to 
those of the Fish, Amphibian, and Reptile, it seems intelligible 
that in some mammals a greater number of ancestral characters 
occur than in others Such mammals as possess a greater 
number of such reminiscent characters should bo regarded as 
primitive, while others should be described as less primitive, or 
more highly evolved. 

From this standpoint there is much evidence for assigning 
the lowest place among the Mammalia to the Order Monotremata 
composing the Sub-class Proiotheria. In series above these, and 
consequently less primitive in their degree of evolution, are the 
Motatheria, among which the Order Polyprotodontia is more 
primitive than the Diprotodontia. Above the Me tether ia 1 come 
the Eutheria, consisting as has been already remarked of some 
nine Orders. 

Allusion has been made already (p. 32) to the difficulties met 
with in grouping tho various Eutherian Orders. The accompanying 

1 It is not surprising to find that while the Prototfcerm sad Metottheria may thn» 
bo regarded ao primitive or slightly evolved, there sn not lacking those who would 
regurd oo me of their (sutures os the. mult ol extreme specialisation end even 
degeneracy. Poe the brain, at but, tho statements made In ths text appear to hold 
good (ei. Elliot Smith, •• Origfh of the Corpus Callosum," Linn. Tram, m, Bar. 2), 
end to the braln-evilenoe much weight mutt ad mi ttedly be attached. 
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mammal-like Reptiles CotylosAUrin and Therocephalia. The ilcfi- 
niteness of this part of the history (also the absence of any 
suggestion of Amphibian relations), must be specially remarked. 
For in spite of their "mammalian” character* the omisaiou of theae 
particular Reptiles has been proposed. Of theso characters the 
most important (on account of the preservation of the j«rt« in 
fossil examples) relate to the joint between the lower jaw and the 
aknll. Reference has been made already (p. 19) to this joint, 
and to the reduction of the quadrate bone in Mammals. The 
arrangement shewn in the diagram, placing the Penman Reptiles 
in the line of descent, oommands a large balance of expert opinion. 
Hubrecht (1897) and Kingsley (1900) seetn to be the most promi- 
nent of those vrho prefer to exclude these and more modem 
reptilian forms from a place in the line of Mammalian ancestry. 

The Prototlierift (Monocremata) arc made to diverge even in 
the Triassic period, but this is a matter of speculation only, since 
the only extinct Prototheriann known so far are derived from very 
late (Pcst-Tcrtuuy) cave-deposits in Australia. 

The point of divergence of the existing Orders of Marsupials 
(Diprotodontia and Polyprotodontia) is placed with confidence in 
the Jurassic period. After this comes an area in which the 
evidence is scanty and equivocal, marked by the indication " Un- 
discovered Placental*.” But when this region of “ Cretaceous 
uncertainty " has been passed, the early pliasrs of the Tertiary 
period are marked by a perfect explosion of Eutherian forms. 
Here we are interested chiefly in a group to the right sidu of tho 
diagram ami the lines may now be traced from the periphery 
inwards. The Lem uro idea and Anthropoidea are there shewn 
to be joined os the Primates (not marked) ; the latter stem springs 
from a branch common to it and the Dermoptem (with the Cheiro- 
ptera) on tho one side, and the insectivorous Tupaioidea on the 
other. This common branch represents the Super-order Archontn 
(*. ntpra, p. 26), and its own origin is found almost at the root of 
all the Eutherian stocks. 

Of the various Eutherian Orders, it thus appears that the 
Primates, Cheiroptera, Dermopwra, and Tupaioidea (formerly a sub- 
division of the Insec tivora, and now separated as the Order Meno- 
typhla) ore associated with the Insoctivora (Soricoidca, etc.) and 
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that the latter arise at the root of the limb common to the whole 
Euthorian Soction (or Infra-claw). The Edentate Orders (Tubuli- 
dentata and Xenarthra) are also placed close to that region 1 . Bat 
the remainder are widely dispersed, and far removed from the root- 
stock. Special note should be taken of the distance separating 
the Artiodactyla and Perissodactyla, as well as that separating 
either or both from the Proboecidca, for all were formerly included 
in the heterogeneous assemblage called the Order Ungulata. 

Complicated as all this may seem, a general acquaintance with 
the main outlines of the scheme is absolutely necessary before use 
is made of such a simplified “linear" substitute as is given in 
Fig. 16. 

A few remark* are needed in Justification of the expression (which room 
several time* In the latter diagram) " stage of such and euch a “ generalised “ 
animal. 

On the hypothesis of evolution, s given animal owns an ancestry including 
forerunners which would be classed aa Reptiles possibly, or again a a 
Amphibia, or aa Fishes. Moreover in each Claes, a generalised anoeatral 
form is to be expected, i* a form which has not realised to the fall the 
possibilities of specialisation within its Class. The word “stage" is placed 
at the opening phase of each period. The ancestor at any stage would present 
each a oombinatic® of morphological characters aa would lead to its being 
pUood on the confines of two groups 

Tide digression is neoessitated by the protest (made with vigour by some 
highly ootnpetent authorities*) against reference to “ generalised ' forma An 
appeal in favour of specialised group* is substituted by those who thus object. 

In revising my diagram, I waa careful to consider whether it were mis. 
loading in view of that protest, the importance of which I recognise fuBy. 
I decided that the diagram is still reliable for the following reaams. In the 
first place, it does not exclude specialised forma from putting in an appear- 
ance during the course of progress denoted by the lino joining tbo miooeweive 
stagee. Secondly, I think the “ generalised * form must occur somewhere, 
sooner or later, in tho genealogical tree. For instanw the Reptile (without 
prejudice aa to its apacialiiaticn or the reverse) is more generalired than the 
Mammal, the Amphibian more generalised than the Reptile. If there be an 
objection to the diagram, I think it is to be found in tho rectilinear char- 
acter of the line of ancestry aa drawn. But the diagram is submitted for 

1 Judged by (be tingle critariou of brain .formation, this judgment appear* from 
fas ranarchae of Billot Smith [Linn. Trana. vn. Ser. 9) to need retlaioa; forth* 
neopalliel part of the brain in some Edentata U more highly developed than in 
certain mammals oo ram oaly regard *1 ae their superior*. 

• Gaakell, Origin of Vnubrcui. p. 487. 
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SU ge of Primate tnarrmnl {Order PrimaUe). 

*■ iLMSCiivorou* ” et«f* (Saper-onler Arcliontu). 

1 Stage of genera! lied EutbetUn mammal (Section Eutberia). 

: : SU#* of ga:ie rallied MetntbeivA mranni (Section Mctatfierin). 



Stage of genemlLxe-1 Tberiaa mammal [SnaOaia Tli«rln). 
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SUg* of generalised Mnmiml (Claae Mammalia). 
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V Stage of generalized Reptile (Clnu Repdle). 



x Stage of generalized Amphibian (Clan Amphibia). 



Stage of generalized Fiat (Claaa Pl&«e). 

Fig. 16. 
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oonaMemtion afrar the more natural reprenoUtfon prorxieo in Pig. 16, wbwo 
tk« really tortuous nature of the several lines is sufficiently evident The 
doctrine of “ evolution from the moat specialized ” is to importsnt in regard 
to the Phylogeay of Han, that its notification here is absolutely nsooMary, 
and it will be diao tuned further in the sequel. For the moment, the digram 
submitted in Fig. 16 is to be regarded not as cxpreaaiag nil the facts of ths 
case, but as the most oonvunieot form of axpreesion available 1 . 

The diagnostic characters of the Prototheria, given in Chapter n 
(p. 28), provide evidence of the lowly position assigned to these 
animals in relation to the other Mammalia. Some of the more 
important items are given in the following list 

(1) The possession of oviducts which are distinct from each 
other throughout their course. 

(2) The poesersion of a cloaca. 

(8) The lack of vertebral epiphysial plates. 

( 4 ) The structure of tho shoulder girdle (full development of 
the several elements). 

(6) The production of msroblastic ova, 
as well as the physiological characteristic of being oviparous. 

Turning now to the Metatherin (Marsupialia), the evidence for 
the lowlier status pf these as compared with the Eutherian 
mammals depends chiefiy on the conformation of the brain, which 
lacks the great cerebral commissure known as the corpus cal- 
losum ; herein the brains of Metatberia (Marsupialia) resemble 
those of Monotremuta and Raptilia, while differing from those 
of Eutheria. The mode of development of the embryo of some 
Metatberia provides additional evidence of the highest significance, 
via. the relatively large size of the ovum and its enclosure by 
a shell membrane, discovered in the Marsupial Dasyurus by Pro- 
fessor J. P. Hill'. These characters place the genus (Dasyurus) in 
a lowly position among the Metatheria. The genus Peramclcs 
also possesses primitive characters as compared with its associates. 

Within the range of the Eutheria, the primitive characters 
(notably those of the brain) presented by the Ineectivora have the 

'• For useful additional data is r«^ard to each genealogical trees, v. Dandy, 
OatUuai of EeolMfoiarif Piologg, Figs. M sad W. 

» v. .Vu twf , Oct. 22. 1008, p. 640, and tbs foliar aoeount in Q J. If. 8. 1010. 
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effect of Betting them in the lowest ranks. Among the uiembam 
of the Order (Insvctivnnt) the East Indian Gymnura raffle*ii scorns 
to combine almost the largest number of these lowly characters. 
Yet it is in this respect displaced by another East Indian com- 
petitor, viz. Tupaia and its allies. These («*. gr. Tupaia) were 
formerly included in the Order Inseccivora but ore now segre- 
gated as the Order Menotvphla (cf. p. 2C supra). The following 
anatomical features testify to their lowly status : 

1. The teeth: upper mohu-s tri-tubcrcular* : lower molars 
tubercu lo-sectorial (Tupaia). 

2. A (small) “tympanic" process of the alispheooid (c£ Fig. 13 
for this marsupial character) persists (Tupaia). 

3. The organ of Jacobson is of the Marsupial type*. 

4. The scrotum is pro-penial, os in Marsupials, and on such 
foots are based the reasons for regarding Tupaia as the best living 
representative of a generalized Eutherian mammal. All tho 
more significant is the claim recently made on its behalf, for 
admitting it into the Order Primates 1 . 

Passing to the Order of the Primates, it will be necessary to set 
forth in detail the general morphological characteristics of tho 
Order as well as those of its several subdivisions. Tho latter 
consist of Sub-orders, Families, Generr. and Species, which may bo 
grouped as follows. 



Sub-order 

Lnnntonna 

Sub-order 
Tar sir 



{ Family Leajuridae (eereral genera and species). 
Family Cheiromyide* (a single genus and speefos). 

| A single family (and genus ; one or tvro upocsea). 



Sub-order 

AjCTHBOroiDEA 



Family HapaKdas (one genus; several si-odcn). 

Family Cebidae (several genera and specie*). 

Family Ceroopithecidae „ „ „ 

Family Simiidae „ * „ 

(t Family Pith scan tliropidao j number of geuera and Npocios 
unknown : all the representatives are now extinct). 
Family HominidAS (one or two genera, and at mart, three 
specie*, of which only one exists at present). 



* Gregory, op. dL 1910, p. 379. Pot the definition ol trl-Wbereular molar teeth 

r. infra, p. J83. 

« Broom, P.Z.S. (abstract), April It, 1918. 

* Kaodern, Zoologueht JidtrbUeher, 1910. 
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'Hue first point for remark is the reteution of the Sub-order Lemuroidee. 
Professor Hubeeoht on the ground of the embryonic history end nutrition 
(“diffuse placentation *) of the Lemuroidea, demands their rejection. Yet ho 
would retain Tarsi us among the Primates. 

Professors Gadow and Elliot Smith are in favour of retaining the Ltmur- 
oidea and T&raina, but they place the latter in an independent Sub-order, aa 
abewn in the foregoing echomo. Tbo argument* advanced by Profwaor Elliot 
Smith in favour of retention are baaed on observations directed to the 
anatomy of tha brain. They may be summarised as follows * : 

Cerebral character* indicative of the appropriateness of retaining the 
Lemuroidea within the Order Primates’. 

1. The Lemuroidea agree with the Anthropojdea and differ from all 
other Eutheria in the possession of a true Sylvian fissure. 

S. The sulcus centralis is actually preeent in the lemnrino Perodiotious j 
it ocean in no non-primate mammal, nor in the other Lemuroidea, 
although in them a tendency eiista to tbo development of a furrow 
limiting eaudally the motor area (aa does the sulcus oentralia). 

3. The motor are* of the cortex rescmblon hiatolcgioally that of the 
Anthropoidea and haa a similar topographic distribution. 

A The sulcus calcarinua and the distribution of the visual area conform 
precisely to the type found in the Anthropoidea, though in aotce 
respects affinities to the Carnivora are shewn. 

X The character* of the cerebellum present ccereepouding resemblance* 
to those mat with in tbo Anthropoidea. 

& The cridenoe nevertheless assigns to the Lemuroidea a lowly positron 
in the Order Primal ea 

The second point to be discussed is the dissociation of the Tarsi! from the 
Lemuroidea. The former provide several interesting links between the Laraar- 
oidoa and the Anthropojdoa, aa will be explained in the sequel (p. 10ft). The 
Family Pilheoanthropidae is a provisional one, and to it are referred (a) the 
Javanese fossil remains called Pithecanthropus erectile 1 , and (3) the iluu.tr 
jaw from Heidelberg 1 . 

"Within ths Hcminidaa, the cranial fragments recently discovered (1918) 
by Memo* Smith-Woodward and Dawson in Sussex (the Piltdown skull) are 
claimed aa distinctive of a separate genus (Eo-anthropus dawsoni), whDe the 

1 Tha following memoirs should be consulted : 

1. Elliot Smith, Lina. Tram. vol. vm, Part 10, p. 417. 

8. „ Lin. Soe. Journal, vol. xxnc. pp. 80 — 80. 

8. Nature, 1907, May 8, p. 7. 

4. „ Brit. Auoc. Report. 1908. p. 875. 

6. „ Nature, 1909. p. J8. 

8. Standing and Elliot Smith, Bool. Tram. vol. xvm, Pert 8. 1908, p. 89. 

* Elliot Smith. No. 8 of preceding note. 

* E. Chapter xru. 
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N’omderthAl •koloton and iu eonganm prohaMy represent forms specifically 
distinct from Homo aliens. The fuller consideration of those extinct typos 
ih reserved however for a Utcr chapter (xvu). 

It lm now convenient to enumerate the diagnostic characters of 
the various Sub-ordure of the Primates. For this purpose, the 
concise statements made by Professors Parker und Hn>wcll (in 
their Textbook of Zoology) have been drawn on lively (with 
permission). 

Older Primates: Eutheria, nearly all of which wo adapted 
to an arboreal life, the limbs being prehensile owing to the pollcx 
and hallux being more or less completely opposable to the other 
digits. 

Dentition: heterodont; diphyodont; incisor teeth two in 
number on each side above and below : the Aye- Aye (Cheiromya) 
and Tareii are exceptions to this rule. 

Digits: are, in nearly all, five in number, and are provided 
with fiat nails both in manus and pee: the pollex and hallux 
are opposable. 

Forearm : the ulna and radiuB are separate (u«. not ankylosed 
as in many Eutheria) and well developed. 

Orbit : surrounded by a bony ring. 

Clavicles : well developed. 

Entepicondylar foramen : abnormal (Parker and Haawell say 
absent). 

Third trochanter of femur: abnormal (Parker and Haswell 
say absent). 

Stomach : simple in most instances. 

Testes : descend into a scrotum. 

Mammae : usually two in number, and thoracic in position. 

Placenta : variable (diffuse or meta-discoidal). 

SUB-ORDER 

LSMTJROIDEA 

Ape-like Primates, nocturnal in habit, and of comparatively low 
organisation. (C£ Fig. 17.) 

Teeth: dental formula i, }; o, pm, j; m, $; the upper 
median incisor teeth are widely separated in most cases. 
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Stomach 



Liver 



Digit* : of fore and hind limbs boar flat nails except the second 
digit of the hind limb, which bears a claw. Both pollex and 
hallux are opposable. 

Orbit: aurroundod by a bony ring. (Cfl Fig. 18.) 

Lachrymal foramen : external to orbiL 

Hyoid bone : anterior larger than posterior cornu. 

Colon : “ bent on a bight" in its transverse portion. (Cf Fig. 19.) 

Cerebral hemi- 
spheres: feebly convo- 
luted and not prolonged 
far backwards over cere- 
bellum (Fig. 44): rhin- 
enoephalon relatively 
well-developed. 

Mammae : two in 
number, thoracic in po- 
sition ; they may bo 
supplemented by an 
abdominal pair. 

Uterus: bi-comunte. 

Placenta: diffuse. 

The Sub-order Le- 
muruidea comprises the 
true Lemurs (Family 
Lemuridae), so called 
from their ghoet-like 
appearance at night 
Geographically, their 
distribution is almost 
entirely confined to the 
island of Madagascar, 
in which they have found congenial surroundings; and of the 
local fauna they are very characteristic. A few examples occur in 
Africa and Asia. Fossil representatives occur, not in Madagascar 
only, but also in Europe and in North America. 

The arboreal animal known as the Aye- Aye, Cheirorays or 
Dauoentonia mad&guscaricnsis is, as its name indicates, a Malagasy 
representative. It is so peculiar as to have been assigned to a 









Fig. 16. Part of tba nliiacntMy cr.na! of a 
Umar: note lie ouriomiy ooctarted oaloa, and 
Urn enormous appendix cocci. 
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separate family, of which it constitutes the sole living genus and 
species. At first its relation to the Lemureidea was not recognized, 
chieHy because its inciaor teeth simulate thoec of a rodent But 
when its general anatomy bocami; known, the evidence thus 
obtained clearly shewed its affinities with the Lemurs, and with 
these it now fiiuls a place in classification. It is to be regarded a a 
an exceptional form of the particular lem urine type known as 
the Indririnae. It cum bo described j ustly as a H specialize' I * form, 
though in it* case specialization is compatible with, and may 
indeed be evinced by, certain features (such as those of the braiu) 
which can only be termed " degenerate." 

SUBORDER 

TARSI I 

Vary diminutive arboreal Primates, nocturnal in habit (Fig- 20). 

Teeth: dental formula i. o. pm, }, m, the upper 
median incisor teeth are in contact. 

Digits: provided with round sucker-like discs: nails flat save 
on the soocmd and third toes, which bear sharp claws. 

Orbit : a post-orbital wall is present. 

Lachrymal foramen : external to orbit. 

Hyoid bone : •‘lesser" cornu longer than "greater " cornu, bat 
consisting of three ossified portions with cartilaginous intervals. 

Colon : not bent as in Lemurs. 

Cerebral hemispheres: feebly convoluted; prolonged further 
backwards than in the typical lemurine condition; rhin en- 
cephalon relatively small. 

Mammae : four in number, of which two are pectoral, and two 
inguinal in position. 

Uterus: bicomuate. 

Placenta: discoidaL 

This Sub-order comprise* the genus Tarsius with two species, 
or, it may be, varieties. These are found in a comparatively 
circumscribed geographical area, viz. the islands of the Eastern 
Archipelago from Sumatra to the Philippine, group. The feesil 
Anaptomorphos found in North America is considered to be nearly 
related to Tarsias. 
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SUB-ORDER 

ANTHROPOIDKA 



Most highly organised Primates, chiefly modified for and adapted 
to an arboreal mode of life. 

Teeth : the upper median incisor teeth are in contact with one 
another. 

Digits : these are provided with fiat nails (except in the Hapa- 
lidae). 




-{f 

Fig. El. Fig. M. 

Fig. 21. Cranium, with meadlbie. a t Cuba* cefueinu* (Oebtdee). Koto th* 
eoditctr balls, end ehiulow eoiltory peeeego ; tbs iphenopericlel and leohiymo- 
•ihmoiaal srticuloticwit, the letter eutare being mind by a small circle ; three 
moUr teeth ere eeen la eech jew. 

Pig. M. Pert of the elimentery cenel of e Cerocyitbecat monkey (Cercojsibe- 
oidee) ; note the leek of oon lor lion In the eolon, end the ebecaee of en epjeodix 
eeeot. 

Poll ex : in a few instances is rudimentary or absent, in most it 
is well developed.- 

Orbit: the poet-orbital boundary is a bony wall extending 
inwards from the post-orbital ring, and separating the orbit from 
the temporal fossa. (Cf. Fig. 21.) 
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Lachrymal foramen : this is situated within the orbital margin. 

Hyoid bone : the posterior oornu exceeds the anterior coma in 
sue 

Colon : not looped ae in Lemuroidea. (C£ Fig. 22 with Fig. 19.) 

Brain : oerebral hemispheres much convoluted and prolonged 
backwards to cover the oerebellum to a considerable extent (Figs. 
28. 24 and 25): rhinenoephalon much reduced. 

Mammae : two in number and thoracic in position. 

Uterus : this has no cornua properly so called : Fallopian tubes 
spring directly from the body of the uterus. 

Placenta : this is deciduate and meta-dieooidaL 



Family I. Hapalidae'. 

Dental formula : i, {; c, pm, f; m, f — 32. 
Pollax : not oppoeable. 




PI* M. Cmota a. with numdihl*, of H*f*)» Jamba* (HapaUda*). Kola th. 
ai^itarr balls, th* uL’ji.ion r*riO«i articulation and lo th* ochdt the l*«hx7mo> 
fcniod*tion ; two moUr t»*ch an mb la each Jaw, and th* incisor 
t**lh project etrwgly {$)• 

Digits : bear daws, no nails: the hallux is an exception to this 



rule. 

Cheek pouches : not developed. 

T«r< hi*] callosities : not developed. 

]; T umal auditory meatus : not prolonged into an caseous tube. 



(Cf. Fig. 28.) 

t (Hap*)*: from * Omt word indiauiv* *ith*r of mlnot* mm, « docUa 
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Tail: non-prehensilo. 

Nasal septum : wide (Platyrrhine). 

Tho foregoing family includes the Marmosets. 

Favtily If. Cebidae 1 . 

Dental formula : i, $ ; c, } ; pm, $ ; m, J - 36. 

Pollex : not opposable, in some instance® rudimentary or absent 1 . 

Digits: all have flat nails. 

Cheek pouches : not developed. 

Ischial callosities : not developed. 

External auditor}’ meatus as in Hapalidae (cf. Figs. 21 and 26) 

Tail: sometimes prehensile. 

Nasal septum broad (Platyrrhine). 

This family includes among others the Howling Monkey 
(Mycctcs), Squirrel Monkey (Chrysothrix), Spider Monkey (Ateles), 
and Capuchin Monkey (Cebus). 

It should be particularly noted that members of the two pre- 
ceding families (Hapalidae and Cebidae) agree in tho possession 
of a wide septum and space between the nostrils. They are for 
this reason called Platyn-hine Monkeys. Besides this character- 
istic, other morphological features distinguish the Platyrrhine 
apes from the other Anthropoidea, which from the possession of 
a narrow intra-narial space and consequent downwardly directed 
nostrils are called Cntarrhine. In Craniology the term Platyrrhine 
is also used, but there it refers to the proportions of the apertura 
pyriformis nasi of the skull, and not to the intra-narial space of 
the face. 



Family III. Cercopitheddae'. (Cf. Fig. 27.) 

Dental formula : i, } ; c, \ ; pm, } ; m, § - 32. 

Pollex: opposable (but in the genus Colobus not developed 
at all). 

1 (Cebca : Ike Arabia word tor ape.) 

1 For a striking ir-mar. example of ccngaolta! absence of both thumbs (tnaluding 
th« aruphoid and greater multangular bones) tee Dr Sequeira’s account la the Lancet 

(isis, Feb. ft. p. see). 

* (Ccroopllhecua: a tailed ape.) 
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Pig. 38. Cranium, vith mandible, cf » M wwai monkey (C^rcopfih^Ua) ; not* 
the abeenc* of *n Auditory bulk ; the rabutitttion of fn»t<>-equ*a»ott* *nd front©- 
maxillary for cpkano-putetnl And iaohrymo-elhmoidAl irtiealAtlOM : not* alio th* 
number of ieeth. And ooaaper* with Pig*. 21 *nd 26- 
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Cheek pouches : developed in many cases. 

Ischial callositos : developed to a high degree. 

External auditory meatus : guarded by an caseous tube formed 
by the tympanic bone. (C£ Fig. 28.) 

Tail: non-prehensilo. 

Naaal septum : narrow anteriorly, the nostrils close together in 
consequence. 

Sternum : narrow and rod-like. 

Caecum : has no vermiform appendix. 

This family comprises the Baboons (Papio or Cynocephalus), 
the Macaques (Macacua), the Ceroopitheci. Semnopithcci, etc. 



Family IV. Simiidae*. (Cf. Figs. 29, 30, 31.) 




Fig. ». Pl«. 80. Pig. U. 

Pig. 30. A'lttlt ml* Oar.ll* (SimllAte); the h*lr hue been loti owing to 
la*dr^o*to praatevatioo Id eioohjl. (Holt Doootisn, Mat. Amt. Coat.) 

Pigs. 80 and 81. Other views of th* uu&e specimen. 

1 (Simla: exact meaning doubtful ; either “ 3tO- noted " or mimic.”) 
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Front o-aquarnoua 
JKulafion 



LongaiKWorjr 

passage 



Rermenenr teeth 

Fig. 62 . Orsaiwa . with mandible, ci a 7 oar-g OodlU (Slmllde*) ; the flnt tooth 
o< the permanent sat ha* appeared (permanent molar tooth). Note, in oontmet to 
Fig. 83. the oompen.Uvslj j*ge hreln-eeee. There U as etdUoxj hoik: the 
auditory peeaege U tong, bat not to long ea In edalte: then eie fronto agoemoiia 
end froaio- maxiilarr articulation*. Oaseooa ndgee end crest* ere attil undeveloped. 

J2L~ x 

l »g» gqttg rn o u s/ \ 

/ A '"TV 3> 
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Dental formula: a* in the preceding family, viz.: 
i,f; c,{; pm,f; ra.f-32. 

Pollcx: opposable. 

Ischial callosities: found in one genus only, viz. Hylobatoe 
(the Gibbons). 

External auditory meatus: an osseous tube, as in Family III. 
(Cf. Figs 32, 33.) 

Tail : not developed externally. 

Inlrapsri«f*» aJcus 

^ Co iA(sl siAou? 

Sulcus lurwtvs 



AntlmSrng 

-Sufcuaoffiol 

Jrci+o-orbi?#0 

limiting 

jscfftoi 



Fiat* re a r Sylvius 
JuV.limb) 

PI«. 84. UionJ Mpect of the right osrabml haralsphore cf a young Gorilla 
(SlmMu). Tha ollsetoiy narreo an aManuslad In point of aixa: tho cwrebml 
•uifaM it much men convoluted than Sc tb« prerediiig ♦templet and read it tha 
appearance of tba human eorabrum. Cf. with Figs. 33, 94. 38, 44, and p. 48. 

Nasal septum : ns in FAtnily III. 

Sternum : flat (lati-siernal type). 

Caecum : vermiform appendix present. 

Os oentmle carpi : sometimes united with the os radial e carpi 
to form the scaphoid bone. 

This family include* the Gibbons (Hylobates), Orang-utans 
(Sinaia) 1 , Chimpanzees and Gorillas (Anthropopithecus niger and 
gorilla). 

Family V. Hominidae. 

The main characters conform so exactly to those of the preceding 
family that recapitulation is unnecessary. The Horainidae are 
however distinguished from the Simiidae by several morphological 
characteristics of which the following are the most important. 

1 For tha latest revision of the** namto, v. <fl/re p. 158, footoota. 
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Hallnx not opposable. 

Pelvic limbs much longer and bulkier than the pectoral 

Cerebral hemispheres enormously developed in bulk and in 
the complexity of the convolutions. 

Many morphological modifications have been induced by the 
assumption of the erect attitude. 

This family includes members of the two Human species. 

It is a matter for discussion whether there should be inter- 
polated between the Families Simiidae and Hominidae another, 
viz. Pithecanthropidae. Till further remains of Pithecanthropidae 
have come to light this question must remain in abeyance. Some 
authore would rank Pithecanthropus erectus with the Simiidae, 
and others again associate this form with the Hominidae. 

In oonduding the aooount of the Order Primates, a few word* may bo 
added u to the method pursued in assigning to Man a plane among the 
It will hare already been noticed that in the account given of the 
Order Primates, several morphological ohareetors won enumerated. Should 
a mammal be presented for examination with a view to assigning it to Hs 
appropriate order, it would be Decenary that the mammal should satisfy the 
oouditicsM just referred to, before suob assignation could be made in respect 
of the Order Primates. But the exact number of oooditions is a matter upon 
which no final decision ha# been arrived at It is oonoeded vary generally 
that the decision should not depend on a single character. And however 
desirable it may seem, to limit tho number of tests for the sake of oonrenisnoe 
and lucidity, no hard-and-fest rule (as to the precise number of tests) oan be 
formulated.' An example of the procedure may facilitate this explanation. 
W# may for instance consider the morphology of a typical Primate m a mm a l 
and enumerate a doxsn c h a r act er s in which it p resects the requisite con- 
formation. The corresponding list for the human body would shsw that 
the name conditions were satisfied in this as in the preceding case. Closely 
similar results would follow the application of the test to the various 
.nimtl. just ™«nt-irmad , and it is in this way that ths constitution of ths 
Order Primate* has been effected. Nevertheless, difficult care# ooour, and 
ono of there has been selected by way of illustration. Should we be confronted 
by such a form of mammal as Oaloopithecus rotans (which was included 
among the Primates at an epoch when the single character of the possession 
of two incisor teeth in each jaw was regarded as the sole qualifying rendition), 
we should see but «m*li reason at first few regarding H as outside the limits of 
that Order. 

The comparison may be drawn up as follows, the selected characters 
fa/0,.ding nine of the most important of those already employed (in the 
general disgnesia of the Prime tee, of. p. 44 njtra). 
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Thi» Ublo shew* » majority of points of agreement u betvoon Galso- 
pithecua vo Luis and the typical Primate tuaiuniaL Evidently there « ft 
oortnin degree of affinity between the two forma. But the character* in which 
they are contrasted are not a email minority, and although by extending tbo 
list other feature* of similarity may be added, the points of contrast become 
more numerous and striking. Above all, perhape, the possewion of a patagium 
euggort* forcibly bosec approach to the Cheiroptera. Yet when the comparison is 
instituted with these (the Bats] in details, Oaleopithecus appears as an aberrant 
representative of the Order Cheiroptera, just as it ha* figured as an anomalous 
member of tbo Pricnatea Tbo discovery of yet other cliaractere in tum 
suggestive of the Inaeotivora (Menotyphla) complicates the matter further. 
Yet if a classification must be made, it is necessary to draw linat somewhere 
or other. In this instance, some systematises have solved the problem by 
instituting an independent Order (Dermoptera) for Galeopithecus volana, 
which is compensated thus for tbo loan of its daim to the title of “ Flying 
Lemur." 

If it is difficult to prescribe the exact number of characters to be employed 
in such Costs, the question as to their precedence is equally bard to aolre. 
At preeent no general consensus of opinion seems to exist as to the order of 
importance in which such characters as those used in the foregoing tablo 
(p. AO) are to be arranged. It Ea submitted, however, that tho list contains 
none bat characters of the meat valuable kind, no matter how their 
sequenoo may bo adjusted. And if the toeth and skeleton appear too 
highly placed, let it be remembered that of fossil animals such parts alone 
remain in many instances. Moreover the cranium even in fuatl forms is 
uften capable of providing information as to the cerebrum itself, if ecdo- 
cranial casta can be prepared. As for the centre! nervous system in general 
and the brain in particular, their high value in these researches is so 
widely recognised now, that the mere mention of them will suifioe in this 
connection 1 . 

We have thus given a general idea of the position of the 
Hominid&e within the Oder Primates. In order to strengthen 
the argument for assigning to Man this position, a more detailed 
exposition of the anatomical characters of the Primates seems 
advisable. For this reason we have selected as examples of the 
Order (a) one of the Lemurs, (6) Tarsius spectrum, (c) one of 
the Ceroopithecidae, and (d) one of the Simiidae. The anatomy 
of each of these will be briefly reviewed (Chapter iv), and 



1 For an admirable chapter on the choice of criteria and their relative value in 
o video oc, of. Gregory, •• The OnUni of Mammals,' ' BuUitan a] Ue America* Uhmum 
O f Hotural HUtorv, 1910. Part n. Introduction. 
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arranged in a manner suitable for comparison with descriptive 
human anatomy, which is here excluded for lack of space. To 
these descriptions will then be added (Chapter v) detailed accounts 
of the skulls of the moat nearly related family to the Hominidae, 
viz. tha Simiidac. The dentition of the some families will also be 
described separately (Chapter vi). 








CHAPTER IV 

ON THE GENERAL ANATOMY OF THE PRIMATES 
I. Lkmuroidea. 

Is the chapter dealing with the subdivisions of the Order 
Primates, the churactere which have proved of taxonomic value 
in distinguishing the Sub-order Lcmuroidea were enumerated. 
The following account provides a few additional facts descriptive 
of the anatomy of such u representative of the Sub-order, as for 
example Lemur mongoz (»■«« ftwous 1 ). 

The selection of a really typical form of Lemur is not altogether 
easy, owing to the variability in sire and dimensions mot with 
among these animals. An enquiry into the general natural history 
of the Lemurs will lead quickly to the conclusion that the Sub- 
order (Lemuroidea) includes examples of specialization carried 
out in several directions and to very different degrees. In point 
of size, the Lemurs can shew a range of forms from the rat-like 
Chirogale (or Mouse-Lemur) to the ladris (relatively a giant type), 
which is comparable to a large terrier. Adaptation to environ- 
ment differs: thus we may contrast the more purely arboreal 
forms (which predominate) with others found on rocky and almost 
treeless plains (Lemur catta). The length of the tail is another 
very variable feature. Somo Lemurs (such as the Galagos) can 
progress in the bipedal fashion of a Jerboa or Kangaroo, i.e. by 
leaps, while the large Indris assumes and maintains the erect 
attitude without difficulty*. The oolour of the furry coat provides 
the moat striking contrast*; in some instances wide variations 
occur within the limits of a single species. There are nocturnal 

> Ci. Fenjlh Major, P. Z. B. 1901, March 19. 
i pincouxt (quoted b? Hubrccht) this alao of Propithacoi. 
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and diurnal groups: omnivorous and herbivorous forma: aomo 
types hibernate, though these are exceptional. The numbers of 
teeth and of the carpal bones are not absolutely constant through- 
out the Sub-order. 

But although such diversity of form and habits must not be 
overlooked, it is still true that a large number of Lemurs agree in 
oertain general characters. Such a group may fairly be called 
typical, and from it the present selection must be made. It ie 
perhaps noteworthy that the very fact of such variability is of 
itaelf suggestive that the Sub-order provides materials from which, 
in the course of Evolution, higher types may be reasonably 
supposed to have arisen whether through Natural Selection or 
otherwise. At the same time, it is not necessary to suppose that 
the "true Lemurs" represent exactly the particular varieties thus 
favoured and consequently figuring in the ancestral history of the 
higher Primates. Indeed the opinion has been expressed (Forsyth- 
Major, Standing) that so far from advancing, many of the existing 
types have degenerated, from more highly-organised ancestors. 
However this may be, the choioe of an example for descriptive 
purposes will fall advisedly on a specimen of the so-called “ true ’ 
or typical Lemurs, which is described in the following paragraphs 

L General consideration*. 

In the morphological study of the Lemurs, attention must be 
directed to the facts (i) that they constitute a relatively primitive 
group of Eutherian mammals, (ii) that they are quadrupedal, 
(iii) that they are arboreal and nocturnal in habit, (iv) that they 
are in diet usually insectivorous or omnivorous. It is probable 
that in reference to these considerations will bo found the inter- 
pretation of all their salient structural characters. These will 
be found arranged in sequence either according to tho various 
anatomical systems described, or in certain instances with refer- 
ence to regions of the body. 

II. Systematic description. 

A. External characters. The commonest type of Lemur 
resembles in size a cat, and, as in that animal, tho tail is long 
(Fig. 17). To its relatively small size and also to its nocturnal 
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habit* are attributable the thick felt-like or woolly covering 1 of 
hair distributed over the body and the tail. The latter is not 
prehensile in the strict sense of that term, but nevertheless it can 
be twined round a bough to sapport the animal : it also plays an 
important part in balancing the animal during its arboreal move- 
ments. The nostrils are directed forwards as well as outwards, 
and the space between them is narrow (as compared with its width 
in Tarsi us). The elongated snout and lower jaw are distinctive, 
as are the very large eyes with their circular pupils. The external 
ears are also large and capable of much movement The pro- 
minence of eyes and ears is in accord with the nocturnal mode 
of life. The fore and hind limbs are of nearly equal length 
(a primitive and quadrupedal character), while the hands and feet 
are evidently and specially adapted to the preheusilo functions so 
neoessary to an arboreal animal. 

B. The Hair. The pecuhar (woolly) character of the hair in 
Lemurs renders difficult a definite separation of the several hair- 
tracts in adult examples. In miniature and foetal specimens, the 
mode of distribution of the hair is more clearly shewn. It has 
been described with great precision by Professor Schwalbe*. In 
general it appears that in several noteworthy points the Lemurs 
present a modified form of the condition assumed to be most 
primitive, viz. that characterised by the uniform flow of the hairs 
from the tip of the noee backwards to the end of the tail In 
regard to details, the groups of vibriseae (sinus-hairs) first require 
notice. In the Lemurs, these hairs are arranged in five groups. 
Of these, four are facial, and aocording to their situation are 
distinguished respectively as the supra-orbital, naso-labial, zygo- 
matic and mental series They are distinguished further not 
only by their length and rigidity, but also by a tendency to 
implantation in definite and circumscribed eminences or pads (one 
for each group). These pads are often more darkly pigmented 
than the surrounding skin. [The sulunental group of vibrissas 

1 Specimens of Lamur oatta f « rl tha winter of ISIS— It in lh« opto air now 
Qambridga, without shewing 007 untoward affacta of cllmato. 

* tfbtr iit ffichtvHj der Sixart bei dm Hulbajfn. SoadtraMrock UU Voaltakow 
Rtiit f* OtUrfrika in dm Jnkrtn 1900 — 1906, Band n>. 1910. from which publication 
Fizz. 86, K. and S? have Uan Ukaa with tfc# author 1 * panel ad on. 



d . u. 



6 




66 THE GENERAL ANATOMY OF THE LEMUBOIDEA [SECT. A 

found in certain rodents and insectivores, is mid to lx* wholly 
unrepresented among the Lemure.] The fifth group of vibmsae 
is on the forearm and near to it a cutaneous callosity may bo seen 
in some varieties'. 

The eyc-laahe9 arise not from the margin of the eyelid but 
from its external aspect 

As regards the general hair-covering’, the direction of the 

‘ Bland Button arid Beddanl. Cf. Salnrt, J an. 0, 1008, p. 231. 

* The uriangeiaent of the hair-tracts In the mammals generally, and partiedariy 
in the Primate*. powtsMa an extensive literature. To the valuable memoir by 
Schwalbe on the Lemurs (ot. footnote p. 03) mutt be added a subsequent and 
more exhaustive nsoncgmpli on the Anthropoldca by the some author, by whom u 
f ill bc.bliogrr.phy H provided .Schwalbe, 1012, •• Cher die Rlchtunp dor Haart hoi don 
Aflen-Erabrjor.en," Selonkn'e StaAUv ubrr KatrUilat^g, a.t.tr., xihnto l.lcfnrongt. 
A notable feature of till* work it the presentation of tk« author'* view* it* to the general 
significance of lbs marked variation* In the detail* of b air-tract* in rotonmoe to 
their direction anil dlilributlon. Thin subject low lawn ttwdiixl also Ity Ihr Kidd, 
who in 1908 published an account of Ula work (IV tUmiion »/ Hulrin Animal* 
tuut if an, 1908). Hoth author* agree In awnmlng ’J'* •* b»trnee of a primitive type 
of dleUilution, such a* that described abort (p. W) in which tlie liair i* directed 
uniformly backward* (cranio-mudally) Irma the novo to the toil. This primitive 
and simple distribution lias undergone many modiiicutiou* hi different animals. 
Dr Kiild invoke* the influence of a number of Ujfchoaiotl cause*, such a* the action 
of gravity (cf. tbo Sloth), tbe habitual assumption of certain attitudes, or repetition 
of movements, and Anally the relation 10 point* called "fixed" os rr gaols Uio 
action of subjacent muscle*. To complete tin* account, it ix neoossary farther to 
postulate a partly I/inmrcilan transmission of acquired diameter*. Profownr 
Schwalbe, in rejecting these views, lap a trow on three capital factor* as accountable 
for the majority of tbe observed phenomena. Thu* reference I* nuule to (i) the 
occurrence of flexions (Paltungen) u at llie throat, allow or knee, wltcii the haire 
on either ride of the angle will grow in the lines of touit reautaitce and produce 
consequently divergence from or convergence toward* n point. Agnin (ii) a looslimxl 
depression of the skin, in conformity with tbe growth of tlie local Usenet, will be 
followed by an analogous ro-anangoment of tbe primitive tract*. Finally, (111) tlie 
mode of increase in the serf see area ol tlie skin, and of the cpidoraii* in particular, 
is evidently not uniform all ovoi tao body. Professor Schwalbe shew* by an In- 
geoious model that If socli irregularity be granted, tli« production of katr-tract* In 
definite directions is a necessary consequence. (This pvrt of Profeasor Schwalbe’* 
position is not unlike tbe view oxprcsxed originally by Voigt.) 

Professor Schwalbe thus throw* back die hud* of an interpretation of hair 
vortices, spirals, etc. upon tlie plicnomcnn of growth, whereby folding and other 
irregularities of surface are produced. Many factor* enter Into there phenomena, 
such as the mode ot life and consequent modifications in the details of form. At 
this point there seems to be an approach to the poaition adopted by l>r Kidd. Yet 
the latter, as wc have seen, postulate* cause* uct-ug directly from without, whereas 
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haira on the head may be noted first. In the Lemurs, the hairs 
are directed from the brows backwards (cranio-caudally) ; but they 
encounter an opposing stream just before they have attained the 
region above the top of the ear (Fig. 35). This opposing stream 
ascends from twin centres (Fig. 86) placed symmetrically on each 
side of the naps of the neck. 

A spiral centre of dispersion on each side of the abdomen is 
another characteristic feature of the Lemurine hair. At the elbow 
(Fig. 87). the convergence of hairs from the arm and forearm 
respectively is a character common to the Lemurs and many other 
mammals, including Man himself. 

Specimens of Lemurs* in the Cambridge Anatomical Collection 
show hairs distributed on the back (dorsal surface) of each finger 
and too : in the poliex and hallux the distal phalanx is not thus 
covered : the hairs on the other digits extend to the nails. 

In conclusion, it may be remarked that the hairs arc commonly 
implanted in groups consisting of more than three hairs'. This 
arrangement is of interest in relation to Unit of the hairs in 
certain scale-covered animals, supposed to indicate the descent of 
mammals from scalo-clad ancestors. 

C. The skin (in specimens doubtfully referred to L. mongos) 
is of a dull slate-grey colour where exposed as near the nose, and 
on the hands and feet. 

Profeexor Schwalbe appeals to tho d Stella of muscular deralopensnt, or to variations 
In tbs proportions of different ports, which an only indirectly affected by the 
external agents su«l*ri*d above. And such indirect influence is hers bold to be 
more probable than ths alternative. In particular, it la thought that Professor 
Schwalbe is especially helpful when be calls attention to the necessity tor con- 
sidering the precise form of the sorfaoe to be provided with a hairy covering. This 
aspect of the problem will tall within the province of a geometrical analysis such 
as hse been applied to ths cutaneous suifaoat cl tbs palms sod soles by Kolceeof 
and Pankul (A/erphofopieeAes Jobrfoteh, xxxv. 1906] . These authors poiDt out the 
existence of oerinin •* neutral points ” in any area of skin which Is 1 tools to cUngai 
in its surface form. Daring such changes, the neohal points eeoape tho effects of 
tension or pressure necessarily fell by other points on the snrtaoe. It may well be 
the oaee that inch points are suitable for the halr-belfaa, and that the grouping of 
the hair* is determined by their relative positions (t>. itfre in connection with 
hair-tracts). 

1 Ths species to undetermined, bat is probably L. mongos. 

» Of. Meijexe, JtforpAolopisctes /sVbticb. Band xxi. 1M4. 
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Fig. 97. 



Fig. M. 



PiA 88. Leuior mocgo* (embryo). Hair-trocu of the bmd. (From Schwoibe. 
of cit.) 

FSg. 88. Umor mongo* (embryo). Hoir-tnot* of the donel wpcct of tbo heed 
tod Irani. (From Schwalbe, op. cit.) 

Fig. 97. Umar mongo* (embryo). Heir-tnete of the upper limb. (From 
Schwalbe, op. cit.) 
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Epidermic scales (possibly significant of a reptilian ancestry) 
are said by Reh (Jonaiache Zaitachrift, 1895, p. 190) to occur on 
the palmar and plantar surfaces of the extremities, rtbd also on a 
remarkable callosity or pad near the wrist. This view (as to the 
signifioanoe of the scales) is not shared by Klaatsch (Reh, op. cit. 
p. 188) and Weber (Die SHugathurt, 1904, p. 29) presumably 
considers the analogy inoorrect. 

The nails (if the claw on the second too be excepted) arc flat, 
this character being especially remarkable in the nail of the hallux 
(or great toe). The ends of the nails are usually truncated in a 
very definite way : in some cases the margin tapers to a point, in 
others it is crescentic but with the convexity of the curve directed 
towards the root of the nail. 

D. The Hands and Feet The skin of the palmar (volar) 
and plantar aspects is of a cull greyish tint in the specimens 
mentioned above (c £ C). The character of the exposed surfaces 
demands a somewhat detailed description. In preparing an 
account I have consulted the works of Kidd‘, Whipple*, and above 
all the unrivalled researches of Schlaginhaufen*. My personal 
observations arc given in the sequel. The surfaces in question 
are uneven, os in the majority of mammals. For the epidermis is 
raised in the form of pads (“ B&llcn " of Gorman authors); and of 
these, five (at the finger tips) are “ apical,” four (situated at the 
interdigit&l clefts) are “ interdigital," while there is a single 
(“ hypothennr proximal”) pad nearer the wrist (Fig. 88). It 
appears that the Lemurine type thus presents all save one of the 
series held by Whipple to be characteristic of the mammalian 
chiridium. The missing, or thenar proximal pad may be continuous 
with the first interdigital elevation 4 . 

In addition to the pads, small nodular elevations of the surface 
are abundant (Fig. 38 )l 

' Kidd. The S*w of Touch in Mammal* omA Bird*. 1907. 

* WhijipU, -The Mammalian CLLrtdhun," otfl. Utiucknftfur Morphologic nnA 
Anthropologic, Band rn. 1904. 

* Sohloginhaufen, (a) •• Dn« HautleiaUn System," ete. Morphologicehr* Jahrtmck, 
Band rain. 1908. (t) •• 7 . or Morphologle der Plant*." ete. Ztiuchri/l fitr Ktimo 
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On those pods and on the larger nodules the epidermis w 
further distinguished by the presence of pupillary ridges. The 



Fig. 38. Lemoi mongo*. Pftpdlftry ridgea of tbo bond. (Schematic. From 
ft ipedmen in the Cambridge Anfttomj School.) 

E«(j. 59. Irfan nr mongo* , PftpilUry ridge* of th« foot (Schematic. From 
a specimen In Ur* Cambridge AmUomj School.) 

latter may be taken us indicative of the accession of a high degree 
of the tactile sense, and they oonfer this function on the various 
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emineuces, which seem in their origin to have developed rather in 
relation to the rapid movement* of a quadrupedal animal 1 . 

The papillary ridges in the Lemurs are said by Schlaginhaufer 
to arise through the coalesce noe of minuto ominonoee at ono period 
isolated from each other. Indeed a survey of tho lemurine “ planta" 
will suggest (Fig. 39) such an origin at once. But tho "islands" 
thus described have a further definite character, since they them- 
selves arc marked by the orifices of several ducts (of sweat-glands) 
arranged more or lea. regularly in a circle This feature, together 
with others of an histological nature, justifies their distinction as 
"insulae lenticularos" from another variety in which but one 
orifioe and duct are present The latter are called "insulae 
priroariae " (Schlnginhaufen). It is noteworthy that the papillary 
ridges of the Lemurs are derived from such lenticular islands, 
whereas in the closely-allied Loris inae (the so-called Slow Lemurs) 
and in Man himself, the corresponding rdfe is played by insulae 
primariae. The papillary ridges thus constituted traverse the 
several pads and also the larger nodules of the lemurine palm and 
sole. There they give rise to certain patterns (figurae tactilcs) 
(Fig*. 38 and 89), which may now be described briefly. 

On the rola (palm), the ridges tend to the production of the 
appearances of concentric circles or inosculating loops. These 
are arranged on the proximal and interdigital pads, and in the 
centre of the vola the lines tend to run transversely across the long 
axis of the hand. The finger tips or apical pads are marked by loops 
(sinus primarii) which are widely open (long lincae communicanUse). 
They enclose many longitudinal ridges (fasciculi centrales) and are 
found on the digital apex and even on the dorsal aspect as for as 
the edge of the nail. 

The skin over the phalanges is nodulated and irregular. A 
few paired nodulee bearing papillary ridgee are seen here on each 
finger save the second. The ridgee converge diatally to the axial 
lino of the digit. 

On the planta (sole of the foot) the papillary ridgee on the 

» This view, via. that the prime taloe of papillary ridgwi resides In their em- 
ployment se sense-organs of touch, dace not Deoe mr ily exclude the meat mechanical 
influence they may pneeeee. in rendering foot-hold or hand-bold mors dm sod U*>» 
likely to slip. 
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proximal and interdigital pads appear as divergent and .spirally 
curved lines. These are howovor related in a definite way, as shown 
in Fig. 40 where the scheme of a series of loops (closed diatally) is 
revealed. The presence of four Iri-radii (Fig. 40, 2 \—T t ) should 
be noticed The loops are of oouree interrupted by the nodular 
character of the central portions of the plants, but on these 




Fig. 40. Scheme of the pxpilUr.T ridge* of the foot of a Lamar. {After 
Schlegiaheofen, oj>. cii.| T x —T t are the Irt-ndU mentioned In the text. 

nodule® line® in the appropriate direction can be detected with 
a lens. The apical pads aro marked similarly to those of the 
hand, but that of the hallux is unusually large, and it is only 
here that the summits of the loops (sinus) are assn strictly on the 
plantar aspect. The phalangeal aspects bear nodule®, and some of 
these are grooved in the case of each digit save the first; thus 
a slight difference is noticed between the hand and the foot. 
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A general survey of the palmar and plantar surfaces lead* 
to the conclusion that the Lcmure represent a stage in the 
evolution of a more highly-developed type. In the latter the 
surfaces in question are more completely covered by epidermis 
marked with continuous figure© tactile*. Yet the Lemurs them- 
selves are relatively elevated in comparison with most of the 
Eutberian mammals other than the Primates. We may regard 
the extent aud moulding of the surfaces thus modified as indices 
of progressive specialization in the employment and interpre- 
tation of tactile stimuli The psychological significance of these 
morphological characters is thus seen to enhance their value in 
elucidating the biological relations of the several representatives 
of the Primates in which they are here described. 

E. The Skeleton. The skull (Fig. 41) is elongated, the brain- 
case being somewhat flattened, and the facial bones project as 




Articulatfc. 



Al.*pS«Ti*i d 



St.'TlCld 95\i 

I 

lachrymal bent 



.ertmola? 
U iMlk 



Irani 

canine tooth 



Vi-, *i, Omnium, with mandible, of Lemur variu* ; note ti» auditory bull®, 
the attiedaJcr. of jatU-aI sad o.Uipaenc'4 bones, the facial citeoaion of the ItcLry- 
mal bone (ef. Fig. 81), the ertouktion of lbs frontal bone and maxilla balund the 
Uehirmal bona, tka smell forward nroj action of the orbital plate of the ethmoid 
bona, the number of teeth, the email eiae of the upper and the area: projecUonyf 
the lower Inciter teeth. In the nmndlble, tka canlne-Uke tooth la a pre-moju by 
poalticn. and the canine tooth la inciaiform. 

a snout, at the extremity of which is the aperture of the nose. 
On the inner orbital wall, the frontal and maxilla^ bones join 
along a suture for a distance of about 5 min., and thus widely 
separate the ethmoid from the lachrymal bone. The infraorbital 
nerve is provided with a groove not covered in to form a canal. 
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In the temporal fc««a the alisphcnoid joins the parietal bone, 
anil thus the frontal and temporal bones are separated. 

On tho inferior aspect of the skull, the palate is wsm to be 
much elongated: the glenoid fi*** is so shallow ns hardly to 
merit that description : there is a well-developed jKwt-glenoid 
tubercle, and immediately behind this, a large foramen transmits 
the primitive jugular vein from the endocranial cavity. The 
external auditory meatus is shallow; it is formed by an 
" entotympinic " element' expanded in the form of a bulla, 
enclosing tho tympanic ring: the latter may be overlooked unless 
carefully sought The entrance to the carotid canal is in the 
posterior wall of the auditory bulla, close to the medial aide of tho 
stylo-mastoid fonunen. 

The sutures between tho pre- and post-sphenoub*. and between 
the latter and the boa -occipital bone as well as the metopte 
(interfrontal) suture, persist in adult life. 

Most of the foregoing characters may be regarded ns ex- 
emplifying conditions of the kind termed “ primitive ” ; upon 
such details of evidence the decision its to the position of the 
Lemurs must finally rest On the other hand, the presence of 
a post-orbital liar (between the orbital cavity and the temporal 
fossa) marks an advance on conditions otherwise primitive. 
Again, the position of the entrance orifice of the nasal duct on the 
facial surface (outside the orbit) might appear to be a lowly 
character: yet it is regarded by some (ex. gr. Forsyth Major) as 
a condition of specialisation, determined by the enlargement of 
the orbital cavity and lachrymal bone, in relation to nocturnal 
habits. 

The upper median incisor teeth arc separated by a wide interval, 
and are two in number in each jaw on each side of the skull. On 
ouch side (above and below) is one canine tooth. Tho lower cariino 
is so modified as to resemble on incisor, and the find lower 
premotor resembles a canine tooth. The position of the latter 
with regard to the upper canine tooth shews however that it 
is really a promolor, for it is posterior to the upper canine, 
whereas the true lower canine always conies in front of tho upper 



1 Cl. Fcny-th Major. Pnc. Zool. Soe. 1899. ami Kampcn, Morph. Jaforb. 1905. 
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tooth of that name when the jaw is cloeed. (This view is not 
universally adopted: see Forsyth Major, Geological Magazine, 
1900.) There are three premolar and three molar teeth ; of the 
latter, those in the upper jaw bear usually three cusps (though 
two subsidiary cusps ore often developed from the cingulum), 
and consequently suggest the tri-tubercular type. (For fuller 
details, cf. Chapter vl) 

Vertebral Column. Tho vertebrae usually number fifty-six, 
viz. cervical 7, thoracic 12, lumbar 7, sacral 3, caudal 27. The 
spinous prooess of the second cervical vertebra is very large ; it 
quite overshadows the other cervical spines, and offers some 
resemblance to the corresponding part iD the Dog. 

Other resemblances to the same type of mammal may be 
observed in the thoracic region, where the tenth vertebra of 
that seriea is ‘'anticlinal" (as in some Dogs); in the lumbar 
region, viz. in the number of vertebrae (7); in the presence of 
" anapophyses " (found also in the Cereopithecidac) ; and lastly in 
tho curvature of the vertebral column as a whole. Such feature* 
may be termed “ primitive " ; probably they own a direct relation 
to the quadrupedal mode of looomotion: judging from the highest 
Apes and Man, they seem to be incompatible with the complete 
attainment of the erect attitude. 

The sternum is rod-like, consisting of five Urge “ sternebra© * 
in series, and one small ossified clement between these and the 
elongated metastemal portion : eight rib-cartilages articulate with 
the sternum on each side. 

The clavicle is relatively large and indicates the characteristic 
freedom of the upper limbs. The scapula is obliquely elongated 
and its coracoid process is slender, but falciform. 

The humerus has a straight shaft, the outer lip of the 
bicipital groove being very prominent (probably the deltoid 
©minence is fused with it), while the inner lip is absent. At 
the lower end of the bone, the lateral supracondylar ridge is very 
prominent, the radial and coronoid fossae are clearly demarcated 
(as in Man) and an entepicondylor foramen is present. 

The olecranon prooess of the ulna is relatively slender: at 
the lower end of the same bone, there appears to be an ossicle 
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(? ossiculum Vesalii) above the pisiform carpal bone, as in Hylo- 
batcs. 

In the carpus the ns ccntnje retains its original independence : 
of the remaining bones, the metacarpals and proximal phalanges 
arc of equal length, the intermediate phalanges almost equal to 
them, while the terminal phalanges are very short. The form 
of the phalanges is of importance in regard to the ttncesiiy of the 
Lemurs. It is urged against the view that they are derived 
from the Condylarthra (cf. Earle, Natural Science, May, 1897). 

The ossa innnminata are elongated ante ro- posteriorly, ».«. in 
the opposite direction to that in which their characteristic width 
is shown in Man. The iliac bones arc long and narrow : the 
pelvic brim (true pelvis) is nearly circular, thus contrasting with 
many lower mammalian forms and approximating to tho human 
type. The symphysis barely extends beyond the pubic bones, 
and the tubers ischii are smaller and less everted than in the 
lower Anthrepoidea. The thyroid foramen is of great size. 

The femur has a slender rectilinear shaft*, a tanall globular 
head, and a short stout neck ; a third trochanter may occur. 
At this level the shaft is " platymeric ” with antcro-postcrior 
Rattening, while at its lower end, the bone appears us though 
transversely compressed, when oomparod with the human femur. 
The patella is also narrow, but the general conformation of the 
knee-joint suggests a wide range of movement. There is a 
sesamoid bone, which often remains attached to the femur, in the 
outer head of the gastrocnemius muscle. The tibia is strongly 
platycnemic 1 , and at the ankle the tibial malleolus is more 
elongated and larger than that on the fibula. The tarsus is 
flat, and the heel (os calcis) is prominent ; the os calcis is elongated 
in. some varieties (ex. gr. Galago) but not in Lemur (c£ infra 
TaraiuB). The first metatarsal bone bean so large a tubercle 

* In the giiofc extinct Lemon known u Ue^iLkUpii ondi^uauiooiili and 
VI. iniigrus, there is s curious flattening of the ihnft, soon in both the humerus 
and femur, as though pressure bad been applied In the sagittal direction. Tbs 
specimen* la the ooUeoticcs at S. Kensington and Vienna present these character*. 

* The Ubial flattening to which this appearance is doe, appears most markedly 
in Leman, such as Galago, which have adopted a saltatory mode of progression. 
Thu has been pointed out bj M. Vallots la an admirable memoir i* la See. 
d'AUk. d* Farit. 1612 , 8 — 4 p. 281). 
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for the M. peroneus longus as to suggest that this muscle acts 
here as an adduotor of the hallux, thus strengthening the grasping 
power of the foot Tlie hallux is long, and distinctly stouter 
than the other digits. The terminal phalanges of all the digits 
are very small in comparison with thoee situated more proximally : 
the terminal phalanx of the second digit is tapering and apioe- 
like, and thus corresponds to the peculiar shape of nail which it 
bears. 

F. Muscular System 1 . 1. The subcutaneous musculature. 
This system of muscles is well developed about the head and neck, 
as shewn in the accompanying sketch of a dissection (Fig. 42). 

Several divisions of the facial musculature can be recognised ; 
and below the mandible, the cutaneous musculature is divisible 
into a superficial (platysma) stratum and a deeper sheet corre- 
sponding to the M. sphincter colli (c£ Huge, quoted by Wiedersbeim : 
Structure of Man, p. 106), Fig. 42. 

The doroo-humeral sheet is also well developed. 

2. Of the submental muscles, the digastric is perhape the 
most noteworthy. In appearance it resembles the corresponding 
muscle in some of the Marsupialia (Macropua). The distinction 
of an anterior and a poeterior belly is' barely perceptible. A 
continuous muscular band extends from the occipital bone 
forwards, to be attached to the deep sarfeoe of the body of the 
mandible just in front of the foremost fibres of the roaseeter 
muscle (the latter curves inwards round the lower margin of 
the jaw). The stylohyoid muscle crosses the digastric super- 
ficially. Near this place, the digastric has a tendinous strip 

*• The mud as are grotped in debt divisions Wring oorUln relation* to tbs 
hmctiacjd characteristic* sod adaptations of ths salmsi. Thus divisions a re 
defined brisflj u follows: 

1. Th« CQ'-ansoos muculatos, especially the " mnadaa cf expression." 

2. Tbs snbmsntsl mudas. asfMdalljr ths M. divwtricua. 

ft- Moselas used in balandng the bead or in moving that part. 

4. MasooUtart of the ahooldsr, as related to arboreal life sod ths correspond- 
ing mode of p rr ^ r « *e io « T , 

8. Mosder. of the arm forearm is relation to prehension. 

6. Mudet of ths digits of ths hand. 

7. Tbs diaphragm. 

B. if aides of the pelvis and lower limb, In relation to the erect attitude. 
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along ita upper margin. A tendinous strand is seen among 
the fibres of insertion'. 

3. The stemoimtstoid muscle has thin ' ribbon-like eternal 
and claviculur heads. These stand in contrast to their massive 
counterparts in Man, and socm to subserve another function, 
probably in relation to the difference in attitude. The Xlth 
cranial nerve pierces the muscle, which is a wide sheet near its 
occipital insertion. It blends with the M. trapezius, and ©von 







of Ioninr nkontfox to uliow hoom 
•hoei. (From a ipeoicnan in the 






encroaches on the ligamuntum uuchau. The M. trapezius thus 
fails to obtain an attachment to the occiput, unless this be 
represented by the occipito-scapular slip of muscle soon on the 
surface of the M. trapezius. The latter is reinforced by an 
ertensive "rhomboid" sheet on its deep aspect. 

4. The shoulder-muscles include the powerful M. deltoideus, 
which arises from the whole length of the scapular spine (lower 
margin), and at its insertion shares the external lip of the bicipital 
groove with the M. pectoral is major. The latter muscle has no 



' For the (one of the M. ditfutriw* in Mscrcpu, etc., cf. Totdt, Sits, dtr k. k. 
Akad. dtr WU tm. *« Wun, Bud cxnz. Abt. nr. Math. Nat. El. 1906. 
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"clavicular* component. The M. pec torn] is minor ia attached 
partly to the aponeurosis of the M. obliquuH extemos abdominis. 
Yet on the whole, suggestions are afforded to the effect that 
these shoulder-muscles are leas highly developed than in the 
more purely arboreal Siiniidae. 

Tne M. latiasimus dorai has no scapular area of origin : nor 
does it blond with the M. teres major. 

The M. dorai-epitrochlearia arises, not from the tendon of 
the M. htaimill dorai, but by two " heads,” oqo from each aspect 
of the fascial sheath of that muscle. The heads biend to form 
a muscle traceable below to the olecranon, and thence forwards 
to the deep fascia over the internal epi condyle and forearm. 

C. The M. bicep* brachii is provided with a lacertua fibroma 
of remarkable form, for a bundle of muscular fibres leaves the 
muscular pert of the M. biceps to be inserted into the fascia 
over the M. pronator radii terea The M. ooraco-brachialis is 
double, part passing doraally to the tendon of the M. latiasimus 
dorm to be attached to the humeral shaft in that region. The 
remaining part represents the muscle as seen in Man save that 
it extends nearly to the internal epicondylo of the humerus. 
This muscle appears therefore as a more important element in 
the arm of the Lemur. 

6. In the forearm, the M. flexor loogus pollids is in the 
primitive condition of union with the deep flexor muscle of the 
other digits. Moreover it receives a large contribution from 
the more superficial port of the M. flexor sublirois digitorum, and 
thus from the internal epieondyle of the humerus. 

The poll ox is furnished with two extensor muscle*, vis. for the 
metacarpal bone (M. abductor longus), and for the terminal phalanx, 
the M. extensor pollicis brevis being undeveloped. The annular 
ligamenta at tho wrist seem to be very strong in comparison with 
theeo structures in Man. 

7. The Diaphragm is a thin sheet where it arises from the 
ribs, and its crura are rather more distinct from the costal portion 
than in Man. This contrast may well be explained in tho light 
thrown on the relation of the Diaphragm to the habitual attitude 
and the mode of life of the animal (cf. Dr Wood -Jo nee, J. A. P 
April, 1918). 
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8. The muscles of the lower limb Attract particular notice 
on account of the modifications induced in their human repre- 
sentatives owing to the assumption of the erect attitude. 

In the Lemur, the M. gluteus maximum appears definitely as a 
sheet arising from (a) the posterior superior spine of the ilium, 
(b) the fascia over the back and lower end of the sacrum, (c) an 
aponeurosis over the caudal vertebrae, and (d) from the transverse 
processes of two caudal vertebrae, this (d) being the thickest part. 
It is inserted into the femoral shaft. Though extensive in origin, 
the muscle is nevertheless a mere sheet. Anteriorly to it, a second 
shect-liko muscle arises from the iliac crest ns far as the anterior 
superior spine and is attachod close to the M. gluteus maximum uu 
the femur. This may well represent the original form of tho 
human M. tensor fasciae femora. 

The M. biceps femoris has no “short" or femoral head. It 
arises (with the M. semiter.dinosus) from the tuber ischii, and 
is inserted, not into the fibula, but into the fascia of the leg, 
some of its fibres being traceable almost os fkr as the external 
(nbul&r) malleolus at the ankle. The M. tenuihsimus, repre- 
sentative (in curtain mammals) of the short head of the M. biceps, 
has not been recognised in the Lent are 1 . 

The M. mid actor '‘brevis’’ is longer and larger than the 
M. adductor “ longm“ The M. grodlis blends below with the 
oord-like M. semitemlintwus (to in Tursius, v. infra,). 

A carious muscular scrip winds spirally round the capsule 
of the hip-joint In position, it corresponds to the lower limb 
of the human ilio- femoral ligamentous band. 

The chief features of the M. quadriceps extensor cruns are 
(1) the enormous site of the M. vastus lateralis (which runs up to 
the trochanter anteriorly as well as laterally), and (2) tho connecting 
slip between this muscle and the M. rectus femoris. These 
conditions are encountered again in Tardus (v. in/ru). 

Of the muscles below the knee-joint, we may note that the 
M. tibialis anticus ir of very great size, and that the M. tibialis 
posticus has no tibial attachment (w. infra PUtycnemia). In 
this respect it resembles the M. soleus which likewise contains 
no tibia] fibres, and in this respect presents the primitive form 
1 Cl. KJMUaefa, Uorpkoiogiutut JoMmcK. B*od nu. 1009, p. 90S. 
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of this muscle. The M. plantaris is large and distinct. Its tendon 
is remarkable for extending beneath and beyond the o* adds, 
whore it widens out as the plantar fascia. The latter structure 
and the adjacent muscles of the foot are so important as illustra- 
tions of the arrangements in the prehensile form of that organ, 
that a somewhat detailed description seems admissible (Fig. 48) 

(i) The plantar fascia, directly continuous as already stated 
with the tendon of the M. plantaris. becomes wider aa it is traced 
dis tally, and then gives off the distinct aponeurotic band to the 
hallux (as described by Loth, KomtporuUnsblatt dvr Dvusciien 
Anthropologischen Gaellachafl, xxxyul 1907), and finally con- 
tributes feebler offshoots to the remaining digits. The M. 
abductor hallucis receives some muscle fibres from its tibial 
margin and “ deep ” aspect. The M. abductor minimi digiti, 
arising from the os calds, contributes a muscular fasciculus to 
the same "deep" aspect of the plantar fascia. The narrowness 
of the fascia and its strong oflshpot to the hallux are considered to 
stand in direct relation to the predominantly prehensile function of 
the foot (Loth). 

(ii) The M. flexor brevis digitorum pedis arises in two ways, 
vix. 

(а) From the deep aspect of the fascia piantaris : this portion 
sends a " perforated " tendon to the second digit. 

(б) The second and chief origin is taken from the tendon 
of the M. flexor digitorum longus (or flexor tibialis). This part 
contributes the perforated tendons to the third, fourth and fifth 
digits. Nerve fibres oornc from the medial plantar nerve-trunk, 
though in some instances the lateral plantar nerve sends fibres 
to the slip to the fifth digit*. 

(The hallux or first digit has thus no perforated tendon : 
nevertheless a superficial though not a perforated tendon runs 
to it from the tendon of the M. flexor digitorum longus.) 

(iii) The M. flexor digitorum longus has a tendon more slender 
than that of the M. flexor hallucis longus (but stouter than the 
tendon of the M. tibialis posticus). This tendon gives offshoots 
to all five digits, and these offshoots (with the exoeption of that to 
the hallux) perforate the tendons provided by the M. flexor breria 

1 BAWslIwbln. Moryh. Jakrbuck, B*ad xui. 



p. m. 
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<ui described in (ii) above. The tendon to the hallux is not 
perforated, but it accompanies the tendon of the M. flexor h:\lluctx 
longus. The Mm. lubricates are not primarily associate*! with the 
M. flexor Ubiftlio (flexor digilorum longus ). 

(iv) The M. flexor halluciB longue (flexor fibu laris) arisuM from 
the tibia as well as from tho fibula, and terminates in a tendon of 
great strength which passes through a tunnel beneath tho entocnnii- 
fonn bone. Beyond this tho tendon divides into five slijits for the 
digita. That to the hallux receives the slender tendon from the M. 
flexor digitorum longus. The other four Mips provide the lumbrical 
muscles, and are also joined by the tendons of the M. flexor 
digitorum longus (tibialis). Each deep tendon is thus really 
double, and the distinction is readily to bo ascertained. Moreover 
in the first and fifth digits, the tendon derived from the M. flexor 
digitorum longus (tibialis) winds nmnd that derived from the 
M. flexor hallucii longus (fibuloris) 1 . 

A review of these complicated arrangements or a comparison 
with those in tho human hand and foot respectively, lends to the 
inference that the determining factor is probably the ncowsity for 
providing a strong grasp. The same conclusion will be drawn 
from the general form of the foot, particularly perhaps in regard to 
the wide angle of separation of the hallux from the remaining digits. 
The intcrossoous muscles are (as in the human hand) disposed 
with reference to an axis passing through the median digit 

On the whole, it appears that the musculature of tho Lemur 
differs from that of Man not so much in regard to tho identity 
of individual muscles, as in their disposition and attachments. 
These differences are hugely determined by the attitude habit- 
ually adopted in each case. 

0. Vascular System. The heart 1 is oonical.having transverse 
and dorsi-ventral diameters of nearly equal length. In formolin- 
hardened specimens tho acute and obtuse margins arc distinct. 
Both ventricles extend to the apex of the heart. The long axis of 
this organ is sharply inclined to the axis of the post-caval vein 

1 For variations to tit* Lomar sod oilier Primates, the excellent paper by Saw*- 
lisohin In the MorpkolofUckn Jahr'iuch, Band xut. Heft 4, 1911, ihoald be 
ooosolted. 

* Patten, Trmtu. Roy. Acad. Medico* t* Ireland, Vol. xvn. 1899. 
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and the pericardium is comparatively limited in it* attachment to 
the diaphragm. The aortio arch gives off two vessels, one being 
the innominate artery whence the right subclavian and both 
common carotid arteries arise. The remaining vessel is the left 



Tendon of M. plantar* 



Fmcvc'c from M. abd. min. dig. 

M abd. lull. 



M. A. ball- long. (flbalaris) 
Sup. port of M. a. dig. brov. 

M. fl. dig. long, (tibialis) 



From M. fl. dig. long. 
I>*«P part of U. fl. dig. bear. 

From M. fl. halL long. 



Compound tendo porfonuna 



Fig. 43. Lomaimoogco. Soheisa of tbs flaxor tsndoas of tbs toea. (Mas. Anat. 
Cant. From a dime '.Ion. W. L. H. D.). 

subclavian. The pre-caval vain like the trunks just mentioned is 
relatively elongated. The post-caval vein is exposed within the 
thorax for a short distance in its whole circumference, and lie* in 
relation with the subpericardial pleural sinus and the contained 
lobus impar of *.he right lung. 

fl-s 
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All the foregoing diameters are primitive, and correlated 
with the narrowness of the proximal portion of the thoracic 
cavity. 

The position of the carotid foramen and the direction of the 
carotid canul in the skull show thAt in Lemurs as in the lower 
Apes, the artery enters the skull obliquely, i«. with an angle 
widely open to the ventral aspect. The entrance to tho carotid 
canal is dose to the medial ride of the foramen stylo- rwistoidetim. 
Wingo describes the internal carotid artery as dividing in its 
course through the canal, or rather as giving off a stapedial 
branch from which the middle meningeal artery is ultimately 
derived. 

In the Lomurs of the family Loririnae, the brachial and 
femoral arteries divide suddenly into many pomllol minute 
branches constituting a form of " rete mirabile." The explanation 
of this remarkable condition (apparently subversive of the expecta- 
tions baaed on morphological principles) has yet to bo provided. 
That tho basis is physiological can scarcely be in doubt. Moreover 
the Lorisinac have a curious reptilian slowness of movement. 
Yet the presence of similar arterial subdivisions in the limbs of 
the essentially active Tarsi us (as described by Burmcister, t. infra, 
p. Ill), shews that the explanation must he sought in some other 
connection. 

The axillary artery is characterized by a tendency to the 
development of a subscapular offshoot whence four vessels arise, 
vit the A a. circumflexa humeri, circumflexa scapulae, thoraco- 
dorsal is and subscupul&ris. Tho brachial vessel is of the 
“ superficial " typo (»a. it posse* downwards superficially to tho 
median nerve) and it sends ah offshoot to pv« with the median 
nerve through the cntepicondylar foramen. In the Lemuroiden. 
first among the lower quadrupedal ma m mal*, the ulnar artery 
begins to assert itself as a contributor to the palmar arterial 
arches. 

In the lower limb, the common femoral trunk often gives off 
the A. circumflexa lateralis. An A. saphena, of tho type so 
distinctive of the higher Primatea, is not usual. In the foot, 
tho medial plantar artery is of large size and extensive distribution. 
The lateral plantar artery is not found. 
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EL Nervous System : the Brain (Figs. 44, 45). Some of 
the oercbml characters of the Lemuroidea have been enumerated 
already (cf. p. 46). They wero adduced in support of the case for 
the inclusion of the Lemurs in the Order Primates. Hero it is 
necessary to add further details. But in setting out thoeo foalurui, 
and in any attempt to appraise their value in evidence, certain 
preliminary considerations must be borne in mind. 




Pig. 46. Brain ol Lemur mongo*. Mart*! upeet. (Mai. Amt. Cant) 



V v SLAT 



Pi a- 44. Brain of Lamar motgo*. LaUcal upert. (Mu. Anal. Cant) 



(i) Some feature of the Lemurino brain arc undoubtedly 
primitive as oom part'd with the corresponding characters in the 
animals grouped together as the Sub-order Anthropoidea. Of 
such characters, the most impressive examplo is probably that 
afforded by the conspicuous olfactory bulb and tract 



(ii) Other characters, though seemingly primitive, may never- 
theless indicate a reversion or a degonoration : the relatively feeble 
development of cortical folding in the “ true " Lemurs may be 
cited as an example of characters determined by such processes. 
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(iii) Again, the possibility of speck] adaptations has to bo 
taken into aocount Having regard to the nocturnal habits of 
many Leman, tho student must be prepared to recognize (and 
possibly to discount) exuberant development of the parts directly 
connected with vision and hearing. 

(iv) In such investigations, the absolute size of the animal 
is a factor of importance. For instance, large animals will be 
found to possess (c tUris paribus) a higher grade of cortical folding 
or complexity than smaller forms. 

Them oonaodcration* will be discussed mare fully in a later chapter, bat 
they demand prominence in any comparison of brains. 

With «ich introductory principles in mind, wa may now consider the brain 
of the Lemur as described in tho following paragraphs, 

(а) RhinencephaW. Tho olfactory bulbs (Pigs. 44 and 45) ore of 
relatively Urge site and sarnie, f.s. in close contact with the brain. Tbo 
rhinencephalcn is separated from the neo pallium by s rhinal ftsaure which 
varioB as regards its distinctness in portioalar speciw. 

(б) Tho marginal pallium is limited by s hippocampal fissure, which is 
nearly vertical in direction. The uuooa, hippootuupu* major, the sub-splenial 
gynia A. Retrii, tho fimbria and fomix ore all distinct 

(e) The r.eopaUium is (comparatively) feehly convoluted, and the true 
Sylvian fiasure is present, though only the hindmost part of this fissure, as 
seen in tbo higher Primates, u present in the Lemur’s brain. The illustrations 
(Figs. 44, 45) may be consulted for the other sulci. 

(rf) In contrast with the conditions obtaining in the higher Primates, the 
oodpital lobe in the Lemurs is usually small, and it therefore fails to overtap 
much of tho cerebellum. Tho posterior cornu of the lateral ventricle ia not 
preeent. 

(«) The motor and visual areas of the oortex are extensive. Here we may 
add that tho frontal, temporal and parietal acaocution areas are relatively 
limited in extent. The distribution of these cortical areas on tho noopaUium 
is shown in Figs. 46 and 47*. 

“Limiting" sulci or fissures are represented in these figures by tho fissure 

rhinalia 



1 The** ton ns are defined in a subsequent chapter. Tbe descriptions are 
based upon tbo publication* of Profeasor Elliot Smith meoUoned in tho footnote on 

p.43. 

* The ana* shewn in these charts are those given by Dr Brodraium (Vtrjleith. 
Lokalitaiio’uUS't dtr OronhirnrinJi, 1006). They differ in position and extent 
from those described by Dr Mott (of. CoiUcUd Papers from On Pathological 
Laboratory of ths Undo* County Asylum*, 1606. p. 460). 





Pig. 47. Oorttaal mm In tbe brain of » Lamer. (P*otn Bradtuan, op. eifc) IMal 
up «• of basUf^MT*. RafafwiOM to inu No*. 1, 4, and 17 at* giita -nda* Fig. 46. 






